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[Special Editorial Correspondence. | 
THIRTY-THIRD ANNUAL MEETING, NEW ENGLAND 
ASSOCIATION OF GAS ENGINEERS. 


————— a -___ 
Boston, Mass., Feb. 18th, 1903. 


The hum of preparation for the banquet is not far from me as I pre- 
pare this message for the JOURNAL respecting the business transacted 
during the first day’s sessions of the meeting, which, to all,intent and 
purpose, marks the third-of a-century period in the history of the first 
regularly organized American Gas Association—the New England Asso- 
ciation of Gas Engineers. Thirty-three regular assemblings, however, 
svem not to have dulled the New England gas men to the point that age 
brings listlessness, for the proceedings in Young’s Hotel to-day were 
liarked by as much spirit and go as that which animated the gatherings 
c! any of the earlier times in the Association’s history. Cold it was 

eyond a doubt outdoors, for snow and low temperature were loudly 
sserting that a New England winter was still much in evidence; but 
doors all was mellow—for was not coal, to say nothing of coke; easily 
btainable “in lots exceeding a ton,” and at once. The first day’s ses- 

ns were called to order by the President, Mr. Wm. E. McKay, of 


- ston, and a couple of paces away sat Secretary Gifford, whose appear. | 


‘.ce thoroughly proved that his transplanting from New Bedford to 





ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 
AS SECOND-CLASS MATTER. 








East Boston had not interfered with his comfort in any respect. The 
call to order was followed by some routine business 01 short duration, 
after which came the report of the Board of Directors in so far as that 
referred to changes in the membership. When that had been finally 
disposed of it was known that 13 active and 14 asscciate members had 
been added to the rolls, and that Mr. A. B. Slater, ex-President of the 
Association, had been put on the Honorary list, which graceful act was 
sealed by a standing vote. Vice-President McGregor here assumed the 
chair while President McKay read his inaugural message. His lines 
were of a decidedly practical nature, and the whole setting of his theme 
was well framed in a concise recital of the conditions, ordinary and ex- 
traordinary, that affected the gas trade of New England and the balance 
of the country as well during the ‘‘coaling times” of 1902-3. The annual 
reports of Secretary and Treasurer Gifford having been disposed of, the 
Association listened to a special report from the Board of Directors re- 
specting the proposed Library and the resolution to complete the pub- 
lishing of the Proceedings. After some lively discussion over the re- 
port the same was laid over for further debate during the afternoon 
session. The Nominating Committee having been appointed, the Presi- 
dent called upon Mr. S. E. Baker, of Fall River, Mass., to read his 
paper on “‘ Methods of Bill Collections.” Its suggestions brought out 
a good discussion, in connection with which two kindred numbers 
from the Question Box were debated. Then followed an unlisted paper, 
by Mr. H. K. Morrison, of Concord, N. H., on the subject of ‘‘ Gas 
Appliances,” which failed to elicit any particular discussion. Roll 
call disclosed the presence of 125 members and guests, after which a 
further dip into the Question Box carried the proceedings to the first 
adjournment. 

The afternoon’s session was opened by the continuance of the con- 
sideration of the Library and Proceedings publication topics. The 
particulars of this debate will be brought out, of course, in the regular 
printing of the doings of the meeting, but the final outcome was the 
adopting of a resolution that, for the next 5 years, the payment on dues 
account should be $5 instead of $3, the concensus of opinion being to 
the effect that the increased income from such source, together with the 
use of the permanent fund meanwhile, would be sufficient to complete 
satisfactorily the objects in view. The report of the Committee on 
President’s address having been disposed of, Secretary Gifford was in- 
structed to send telegrams of sympathy and best wishes to Mr. A. B. 
Slater, of Providence, R. I., and Mr. C. D. Lamson, of Worcester, 
Mass., who could not attend the meeting through illness. The members 
then listened to an entertaining and instructive narration of ‘‘ An Ex- 
perience with Incandescent Lighting,” by Mr. A. F. Cooper, of Exeter, 
N. H. Mr. Cooper’s effort was well rewarded by a rousing, good dis- 
cussion, vim to which was added by going into the germane merits of 
No, VI. out of the Question Box. Mr. D. D. Barnum, of Worcester, 
Mass,, next occupied the attention of the members with his paper on 
‘* An Electrical Disturbance in theGas Industry,” which ‘ disturbance” 
was on lines more apparent rather than realistic. The Question Box 
was again appealed to and its contents disposed of, which disposition 
resulted in a very interesting set of dialogues. Just before the adjourn- 
ment, Mr. Fred. Egner presented to the Association’s Library a num- 
ber of books of worth and value to the gas engineer, which presentation 
having been suitably acknowledged the #roceedings for Ppp Eirst day 
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were declared at an end. The general story as to output is that ‘‘ All’s 
not ill in every wind that blows,” for, while coal and and oil were un- 
doubtedly high in price not long ago, everyone reports output gains 
ranging from 10 to 53 per cent. It is also believed, that people know 
more about coke and its value now than they did, say 10 or 12 years 
ago.—S. 





Boston, Mass., Feb. 19, 1903. 

The banquet last night was enjoyed by at least 125 members and 
guests, and it was of the type that has been enjoyed so well for many 
years by the New England’s members and guests. President McKay 
was in the high seat, and Mr. W. A. Wood wielded the toastmaster’s 
baton to good effect, although it is said, and strangely enough, that he 
is not much of a musician. The tears that were shed on account of 
Mr. Walter R. Addicks hegira to New York were diluted to smiles in 
the bumpers that were drained to the hope and belief that his success 
in his new field would be even greater than that gained in the old. 
This morning we all heard the bad news that the shops of Messrs. Jno. 
J. Griffin & Company, of Philadelphia, had been destroyed by fire, but 
even while we were lamenting, the Company was arranging for the 
immediate continuance of its business. The second day’s proceedings 
were commenced by the reading of the paper by Mr. A. B. Tenney, of 
Revere, Mass., whose presentation of the ‘‘Development of the Gas 
Distributing System of the Suburban Gas and Electric Company, in 
Revere and Winthrop,” evoked a good discussion. This was followed 
by the report of the Nominating Committee, whose decision that the 
officers who served the Association last year should be all renamed to 
succeed themselves, was adopted unanimously. This, in my belief, is 
an act unique in the history of our American Gas Associations. After 
‘*Capt.” McKay and ‘‘ Col.” Richardson had said a word or two about 
their continued ‘elevation ”—Gifford did not say a word—the Asso- 
ciation listened to the paper, by Mr. W. A. Learned, of Newton, Mass., 
on ‘‘ A High Pressure Line.” The discussion it brought out was the 
best heard during the sessions, and through it all the author acted as 
though the stock of his Newton and Watertown Company were not in 
high financial demand at all. This paper brought the meeting toa 
close, and all that remains for me to say is that it was a most enjoyable 
one, and that Mr. McKay is a past master in the art of presiding. The 
social features of the assemblage were, as usual, of the heartiest sort.—S. 








* {Special Editorial Correspondence. ] 
TENTH ANNUAL MEETING, MICHIGAN GAS ASSO- 
CIATION. 
nipping: 
BATTLE CREEK, MICH., Feb. 19, 1903. 

Dear JOURNAL: The tenth annual meeting of the Michigan Gas Asso- 
ciation was brought off according to programme, in this city yesterday 
and to-day. The extremely cold weather and the irregularity of the 
railroad travel caused a rather slim attendance the first day, but 
in the final accounting no less than 75 responded. The additions 
to the membership list numbered 25, of whom two were of the gentler sex 
—Jessie G. Dickerman, ‘‘ Manager--” of the Benton Harbor Company, 
and Florence Morgans, Secretary of the Pontiac Company. We salute 
you, ladies. Of the total, 13 were named in the active class and 12 in 
the associate. Ex-President C. H. Raynor was elected to honorary 
membership. The technical programme was carried out to the letter, 
and the contributions on paper list account were really excellent. 
President Knight's address was of sterling value, and his remarks re- 
garding the possibility and acceptability of seeking State governing for 
for the industry will be well considered later on. The first evening was 
pleasantly passed as to its social side by attendance at a theater party 
and the absorption of a ‘‘ Dutch lunch,” for which we were indebted to 
Brother Frazer and the local Gas Company, who were royal hosts in- 
deed. The “boys” were quite loquacious and witful ut the luncheon. 
The much regretted loss to the Association, through the death of Vice- 
President 8. Milo Dole, was suitably remembered in a series of resolu- 
tions to his memory. All subscriptions to the scholarship fund at the 
University were continued, and all are highly pleased at the good 
work so far accomplished by means of the Association’s positive action. 
The officers elected were: President, B. C. Cobb, of Saginaw—in 
which city the next meeting will be held; Vice-President, 8. E. Wolfe, 
of Jackson; Secretary and Treasurer, H. W. Douglas, Ann Arbor. 
During the afternoon of to-day the Association inspected the substantial 


Questions Thus Far Received for the Question fox, 
Nineteenth Annual Meeting, Ohio Gas Light Asso- 


ciation. pee ae 


GAS MANUFACTURE, 
1, Why do we use lump coal when we can buy slack or run of 1): j\¢ 
cheaper? 
2. What is the proper method of determining the degree of pro jit- 
ableness of each kind of available coal? 
3. Assuming that some coal must be stored to insure a supply ai ile 
works, is it better to leave the same coal stored all the time for any 
emergency that might arise, and use fresh coal] as far as possible, or is it 
better to use the oldest coal; and should the old coal be cleaned out once 
a year? 
4. Does it pay to provide and maintain a small test plant for coal and 
gas determinations? 
5. How much CS, can be removed by the use of foul oxide of iron 
6. Is there any short and direct method for determining quantity of 
CS, present in gas? 
7. Has any progress been made in this country towards the commer 
cial recovery of sulphur and cyanides? 
8. We find chlorine as ammonium chlorine (NH, Cl) in our liquor. 
Where does it come from? 
9. How may the quantity of naphthaline in gas be determined ’ 
10. What is the best method of oxidizing borings and making up 
purifying materials? 
11. What substitutes can be advantageously used for shavings or 
sawdust in purifying material? 
12. What are the arguments for and against the use of air in purili- 
cation ? 
13. Are purifying houses necessary? 
14. How should quantity of sawdust or shavings, for mixing with 
iron oxide, be determined? 
15. How large must a gas works be to warrant the adoption of charg- 
ing and drawing machinery? 
16. What saving can be made by machine stoking and drawing’ 
17. Is there any continuous system of carbonizing coal? 
18. Are there any new developments in inclined retorts? 
19. What saving can be made by the adoption of coke conveyors’ 
20. What is the specific heat of coal gas’ 
21. What law will give the specific heat of common gases, suchi as 
CO, CO,, N, H, H,O, and O, at various temperatures? 
22. What is the best calorimeter for solid fuels, and what does it cost: 
v3. What isa satisfactory gas calorimeter to use, and what does it 
cost? 

24. What is the best means of enriching coal gas with oil, and whit 
results can be obtained in candles per gallon? 

25. Can tar be advantageously used fcr enriching water gas? 

26. What method can be used for enriching gas with tar? 

27. Can soft coal or a mixture of soft coal and coke be advantage- 
ously used in a water gas generator? 

28. Would it pay to superheat steam for water gas making? 

29. How can exhaust steam be most advantageously used? 

80. How can waste” heat from coal gas benches be most advantaye- 
ously used? 

31. Can the temperature of the water in gasholder cups be main- 
tained in any better way than by the use of steam? 

32. How long a time must be given to start a new bench? 

23. Can gas benches be advantageously fired with coal gas? 

34. What sort of a regenerative furnace is best adapted for the use of 
coal? ” 

35. Are there any gas engines in satisfactory use in gas works !01 
driving exhausters, and how are they regulated for a fluctuating vas 
make? 

36. What is the best best means for ventilating a retort house? 

37. What progress has been made in substitutes for wet station 
meters? 

38. Do proportional meters measure a percentage sufficientl) 
curate, as a basis to calculate entire manufacture, where accounts «re 
demanded showing losses by leakage and condensation? 

39. Is the manufacture of coke oven gas now on a satisfactory wo! - 
ing basis? 





works and handsome offices of the local Company, and it is little 
wonder that the Henning-Frazer-Challis combination is proud of the 


properties. The meeting was in every ‘shape, form and fashion ” 
a success. It was cold, though,—D, 





40. What is the present practice in building new coal gas purify 1g 
houses, in regard tothe number of boxes; 7. ¢., where it is desired ‘0 
run without adding air, would it not be better to have three instead of 
two deep boxes, using one as a reserve to turn in when changing ‘\¢ 
third? 
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i1, Is anything being done to prevent naphthaline deposits by add- 
ing a definite amount of gas naphtha? How much? Where? 

2. With what degree of success has natural gas been mixed with 
eitlier coal or water gas? What percentage of natural was used, where 
was the point of mixture, and what would be the result of too great a 
percentage of natural gas? 

13. How does the cost of purification in the West compare with the 
cost 10 years ago? 

14. What is the cause of the cracking and crumbling in a month’s 
time of the three top layers of firebrick in the carburetter of a water 
gas machine? 

15, What is your experience in extracting mud from holder tank 
with holder in everyday service? 

46. Do you know of anything better than horse manure, or spent 
lime, to stop holder tank from leaking while in everyday use? 

17, What is the best method of disposing of discharge from a wash 
box or tar well, in a small gas plant, where there are no sewers, and it 
is forbidden by the people of the town to allow any tar or oily matter 
to pass off on top of water? 


DISTRIBUTION OF GAS. 


101. Does it pay to lay services in a wooden trough filled with pitch 
to protect them from rust and electrolytic action? 

102. What troubles have gas companies had by gas leaks softening 
asphalt? 

103. Does it pay to use galvanized service pipes? 

104. Is the present Connelly governor sufficient for our needs, or is 
something more efficient demanded? 

105. How can two automatic governors at two different stations be 
made to operate satisfactorily in relation to each other? 

106. What is the minimum pressure which should be maintained at 
consumers’ meters? 

107. What are proper instructions to give regarding investigating 
complaints of poor pressure? 

108. What is the best form of portable recording pressure gauge? 

109. Does anyone use an automatic siphon for siphoning into sewers 
street main drips that require frequent pumping, and if not why should 
this not be safely and economically done? 

110. What is the minimum grade permissible in mains and services? 

111. What is the advisability and necessity of devising and installing 
some sort of a maximum demand meter which will indicate and record 
the rate of send-out each minute of the day? 

112. In planning extensions to a distributing system, what rate of 
consumption should be allowed for, for each house or each consumer? 

113. Is portable testing of meters desirable? 

114. How often should consumers’ meters be tested? 

115. Should meters be locked or returned from vacant houses? 

116. Are direct reading meters desirable? How much more are they 
worth? 

117. Are iron meter cases desirable? 

118. Are iron meter connections preferable to lead, and if so, why? 

119. Has any member had unfavorable experience with the Hicken- 
looper coating for services (see AMERICAN Gas LIGHT JOURNAL, Vol. 65, 
page 886), and if so, what are the details of such experience, and if other 
kind of coating is being used, give details of experience with it. Where 
Hickenlooper coattng is being used, how old is the oldest service so 
coated and still in existence? 

120. What is the relation of the actual capacity to the nominal capac- 
ity of meters of different sizes and makes? 

121. Why will a stopcock (service or meter) always work well with- 
out lubrication? 

122. Have any of you used the ‘‘Dart Patent” service and meter 
cocks? 

123. What is the best pressure at which to sell and distribute gas? 

124, When care is taken, what should be the average loss of gas from 
mile of main? From mile of service? 


OFFICE METHODS AND ACCOUNTING. 


151, What is the best method of caring for and filing complaints? 
152, What are the advantages or disadvantages of loose leaf con- 
sumers’ ledgers vs. bound registers? 
153. If you have not adopted the system of uniform accounting recom- 
mended by the Committee of the American Gas Light Association, what 
are your objections to it? 
APPLIANCES. 
201. What developments have been made in domestic laundry appli- 


202. What is the spherical candle power of 16-candle power Bray 
burner? Same, Welsbach? 

203. Why are not electric gas lighters in more general use? 

204. Does it pay to push hot plates? 

205. Is it better to push instantaneous water heaters or independent 
water heaters? 

206. What form of gas heaters is preferable to push for house heating? 
207. Why do not instantaneous water heaters work efficiently at an 
altitude of 5,200 feet? 

208. What is the new guaranteed mantle ‘‘Gasco” that is sold to gas 
companies exclusively? 

209. What are the best materials and most desirable features or forms 
that should be embodied in an up-to-date gas range? 

210. English gas engines are considered by many engineers to be su- 
perior to American gas engines. Are they so as a matter of fact? 

211. How should an incandescent gas burner be constructed? 


NEw Bustness MATTERS. 


251. What is the advisability of pushing street lighting by means of 
incandescent gas burners and the best method of so doing? 

252. What plan should be followed, and to what extent should com- 
panies go, in piping houses, both cld and new? 

253. Can the waste heat from coal gas benches be utilized to establish 
a district heating plant’? 

254. How can gas business be cultivated between 1 A.M. and 5 A.M.? 
255. Where gas companies sell cooking ranges to consumers at a uni- 
form price of $10, for instance, what is the estimated average direct loss 
to it per range when including difference between purchase and selling 
price of the range, free connections, cartage, stere expense, clerk hire, 
advertising, insurance. depreciation, interest on investment, solicitors’ 
commission, inspections, etc., within a period of one year after a range 


is sold? 
RESIDUALS. 


351. What type of coke crusher produces the least breeze? 

352. Does it pay to crush coke? 

353. What kind of coke screen is in most general use? What is com- 
parative cost and desirability of revolving and shaking screens? 

354. How may an ammonia market be cultivated? 


MANAGEMENT. 


401. How shall we determine the profitable extension of gas mains 
into new territory? 

402. How far should a gas company go to correct errors in piping, 
burners and appliances beyond the meter? 

403. What is the best plan to systematically locate defective service 
or appliances? 

404. What is the most desirable candle power to serve? 

405. Are gas meter rents desirable, and on what basis should rent be 
charged? 

406. Does the enforced signing of a contract for gas retard the de- 
velopment. of business, and if so, to what extent? 

407. Why do we make our consumers come to our office to pay their 
bills when others do not? What are its desirable features other than 
saving expenses? 

408. Are gas companies warranted in standing expenses of sub-collec- 
tion agencies? 

409, Is it not desirable to read meters and collect bills at more than 
one period in the month? 

410. Should the same man read both gas and electric meters? 

411. Should meter readers and other similar employees be uniformed? 

412. Is profit-sharing with employees desirable? What results have 
followed its adoption? 

413. Are 8-hour shifts desirable? 

414. Is it desirable to keep the office open evenings‘ 

415. Why do gas companies have all the small consumers and the 
electric companies the large ones? 

416. .What special policy should be outlined for a combined gas and 
electric company? 

417. Are differential rates advisable, and on what basis should differ- 
ential prices be made? 

418. How do taxes of gas companies compare with taxes of other cor- 
porations? = 

419. What is a fair rate to pay for taxes per 1,000 feet sold? 

420. To what extent should we encourage schools, colleges or corre- 
spondence schools in providing gas engineering courses? 





ances? 


421, Is it good policy on the part of a gas company making free con- 
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nections for its patrons, to limit such free connections to gas appliances 
only as.are manufactured in its own home city? 


MISCELLANEOUS. 
451. What is your per capita consumption? What per cent. is light- 


ing and what heating? What is ratio of increase in last decade? 


452. Did you ever know of a gasholder being exploded by being 
struck by lightning? 








Something about the Oakland (Cal.) Gas, Light and Heat 
Company and Its President, Mr. John A. Britton. 


eal 


A correspondent forwards the following from San Francisco, under 
date of the 14th inst. : 


The people of Oakland, Cal., will be pleased to learn that John A. 
Britton will continue at the head of the Oakland Gas, Light and Heat 
Company. When it was announced that the Company had been ab- 
sorbed by the mammoth California Gas and Electric Corporation many 
apprehensions were felt that it meant the retirement of Mr. Britton from 
the active management of the local lighting plant. It is gratifying to 
learn that this apprehension is unfounded. 

Mr. Britton will not only retain the Presidency and Management of 
the Oakland Company, but will also be General Manager of the parent 
corporation, whose enormous interests ramify the whole northern and 
central parts of the State. This is an assurance that the cordial and 
mutually satisfactory relations which have existed for so many years 
between the people of Oakland and the lighting corporation will continue 
unbroken. 

Putting the general management into the hands of John A. Britton is 
a wise stroke of policy on the part of the California Gas and Electric 
Company. A man better qualified for the place cannot be found. Long 
experience in his case is supplemented by natural adaptability. Mr. 
Britton combines great business sagacity with rare tact, affable manners 
and the gift of enlisting men’s good will—traits that are invaluable in 
the manager of a corporation that is compelled to deal with the public 
politically as well as commercially. 

It is a remarkable tribute to the business acumen and diplomatic 
talent of Mr. Britton that his Company has never had a serious conten- 
tion with the public since he has had the direction of its affairs. And 
to-day the Company has the entire good will of its patrons, and there is 
no more popular citizen in Oakland than its President. 

The secret of Mr. Britton’s remarkable success in dealing with the 
public is that he has always been fair. The financial success of his 
Company is due to his business capacity and executive ability. He has 
mastered the art of giving good service at low cost. This is an indis- 
pensable requisite in the management of large enterprises. But Mr. 
Britton and his Company are popular with the people of Oakiand be- 
cause the service has been good and the treatment fair and considerate. 
Mr. Britton has never followed the maxim of charging all the traffic 
would bear. His policy has been to charge as little as was consistent 
with good service and a fair profit on the investment in his enterprise. 
Every time he cheapened the cost of producing light, he lowered rates. 
He did not wait till angry public clamor compelled a reduction, but cut 
prices voluntarily in advance of popular discontent. Thus the public 
has been benefited largely by his clever business management. On the 
other hand, his Company has been an enormous gainer by a policy 
which has given it a high place in popular estimation. 

Mr. Britton demonstrated his capacity by entering the employ of the 
Oakland Gas, Light and Heat Company as a subordinate and rising to 
be its chief figure and complete controller. It is universally admitted 
that there is not a better managed corporation in California, The policy 
that has gained this reputation will now be applied in a larger field. 
The business of supplying gas in the city of Oakland was commenced 
in the year 1867, by Joseph G. Eastland and W. W. Beggs, of San 
Francisco, at the present site of the Company’s works on First and 
Washington streets; the equipment then consisting of one bench of 
three retorts, having a capacity of not to exceed 10,000 cubic feet per 
day, and mains were laid to Seventh and Broadway only. The Com- 
pany was then called the Oakland GasCompany. In 1871, the business 
having very materially increased, the name was changed to the Oakland 
Gas Light Company, and Anthony Chabot, of Oakland, James Freeborn, 
of San Francisco, and Governor H. H. Haight, of Alameda, became 
interested. 

In 1884 the business of electric lighting in combination with gas was 
introduced, and the name of the corporation changed to the present one, 
the Oakland Gas, Light and Heat Company. During the years inter- 
vening between 1867 and 1884, Mr. Joseph G. Eastland was Secretary 


of the Company, and Mr. Van L. Eastland, Superintendent and A 
Manager. It had for Presidents during that time, Anthony Ch 
James Freeborn, Governor H. H. Haight, W. W. Crane, Jr., a: 
West Martin. 

In 1884 Mr. Eastland assumed the Presidency and John A. Br 
was made Secretary of the Company, which position he held unti! | 
election as President in 1899. Mr. Van Eastland, who had been ©). 
nected with the Company since 1867, died September 8, 1894, and \y; 
succeeded by Mr. Britton in that capacity in conjunction with his diti 
as Secretary, and given the title of General Manager. Mr. Josep) G 
Eastland died November 23, 1895, and was succeeded as President | 
John W. Coleman, who, at that time, was President of the San Fran 
cisco and North Pacific Railroad Company. Mr. Coleman died January 
2, 1896, and was succeeded by D. E. Martin, who resigned in July. 159, 
and was succeeded by Mr. Britton. 

In the year 1876 gas works were established in the towns of Berkeley 
and Alameda, gas being supplied both those places as now from the 
central station in Oakland. The Company has throughout its long 
years of service to the public endeavored to make the price at which gas 
and electricity was sold the lowest that could reasonably be afforded, 
considering the costs of material and labor, and voluntary reductions 
from the first rate of $7.50 per 1,000 for gas and 25 cents per 1,000 watts 
for electricity, to the present rates of $1.25 for fuel and $1.50 for illu- 
minating gas, and electricity, to as low as 6 cents for illuminating, 
have been made. In the matter of city lighting the Company has sup- 
planted all the gas lamps which were first introduced, by electric arcs, 
and the record of payments made by the city proves that to-day in its 
public lighting Oakland is the cheapest lighted city on the Pacilic 
Coast. 

In March, 1902, the proposition was made to the stockholders of the 
Oakland Gas, Light and Heat Company, by the California Gas and 
and Electric Corporation; offering to pay to the stockholders for their 
stock $70 per share, with the additional amounts of betterments which: 
might accrue until the option to purchase the stock was exercised; 1o- 
tice was given by the corporation mentioned to the stockholders of the 
Oakland Company, on January 15, 1903, and the property of the Oak- 
land Company will be transferred to the new corporation March 16, 
1903. In that transfer nothing but good will result to the people of 
Oakland, as there will be an immediate cheapening of the rates for gas, 
both for fuel and lighting, and also a very material cheapening of the 
price for electric current for power purposes, it being the intention of 
the new management to make Oakland a central point for manufactur- 
ing purposes in ‘‘ bringing the power of the mountains to the sea,” so 
that inducements will be held out to the municipal authorities of this 
city to the encouragement of manufacturing enterprises upon our water 
front Itis also the intention of the nev management to meet every 
demand in the district controlled br it for both light, heat and power, as it 
realizes fully the splendid growth which is certain to ensue in the near 
futnre of the district which it controls, both in commercial, manufac 
turing and residential sense. 

In no respect will the policy which has made the Oakland Company 
so popular a corporation be changed. Mr. Britton will retain the Pres 
idency and Management of the Oakland Company, besides acting as tlie 
General Manager of the corporation, which has diversified interests 
throughout the State, supplying as it does gas and e’ectric current in !5 
counties and operating 21 local corporations supplying gas and elec- 
tricity, power for street railways in Sacramento, and the business 0! 
the Bay Counties’ Power Company, which has been a wholesale «is 
tributor of long distrance transmission of electric current from Yuba, 
Butte and Nevada counties. 

Mr. John Martin and Mr. E. J. De Sabla, of San Francisco, have bec 
the leading spirits in the organization of this stupendous enterpris:, 
which has been looked upon so favorably by the financial world of C!- 


ifornia that the entire financing of the proposition was made in the city 
of San Francisco, the banks of that city underwriting all of the securities 
of the corporation. 7 
This consolidation has brought to every city and town wherein ‘ts 
property interests lie, cheapening of light, heat and power, with a co- 
tainty of a continuance of reductions until such a minimum rate ; 
reached as will pay only a reasonable return upon the actual invest 
aggregate capital of the companies forming the combination. . 
Mr. R. R. Colgate; of New York city, who was instrumental in ti 
promotion and financing of the Bay Counties Power Company, will ” 
the President of the organization, and Messrs. Martin and De Sabla | 
Vice-Presidents. ; : za 
The city of Oakland welcomes the capital which this organizatio!! 
represents, and with the assurance given, as to cheapening the cou 
modities which it will supply, it may be confidently stated that an |" 
creased value will be given to Oakland as a place of residence and ‘0! 





business and manufacturing purposes. 
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The Dilemmas of the Gas Engineer.' 
-aceeaniialiaiide 

[s an addition of a new faculty necessary to complete the instruction 
f gas engineers for the proper pursuit of their vocation? The question 
iay well be asked, in view of the numerous and urgent technical prob- 
lems, of the greatest importance, which lie before gas engineers at the 
wvesent moment, all calling for solution at the hazard of professional 
reputation. Only to mention a few of these, there are methods of car- 
vonizing coal and of the equipment of gas works for the saving of labor 
costs; methods of water gas production, and the advantages tliereof ; 
and methods for preventing naphthaline troubles. Which is the best 
method? Wherein does its superiority consist? Is it worth while to 
adopt it? Such are the instant questions which lie before the gas man- 
ager of the present day at every step of his daily round. He cannot 
get away from them. If he shuts his eyes to their appeal, he classes 
himself by the same action. Whether he makes a decision or abstains, 
he is making reputation; and it is as impossible for him to shirk the 
responsibility as it is to jump off his own shadow. 

In the circumstances, therefore, Dr. Kennedy’s definition of an 
engineer as ‘*a person who is constantly being required to make up 
his mind,” appeals directly to the modern gas manager. The facts be- 
ing as stated, the question that suggests itself is as to whether it is pos- 
sible for a man of this order, by taking thought, to strengthen and 
train his judgment. Is it possible to learn how to understand and in- 
terpret facts? It is a question of questions. One thinks in this connec- 
tion of the venerable juryman’s oath, by which the good man and true 
binds himself to find a true verdict upon the evidence, and reflects that 
in the great Assize of Life every man in a post of responsibility is under 
pledge to do the same thing daily to the best of his ability, at his peril. 
How are mistakes of judgment to be avoided? It is most hard to 
answer. There is in the minds of most people of any education at all— 
whose native powers of mind, that is to say, have been consciously 
touched and improved by some process designed for the purpose—a 
strong respect for such processes in general, which extends to those of 
which they have had no personal experience. They argue from the 
known to the unknown. They are aware, for instance, that by proper- 
ly employing arithmetic, it is possible for an inquirer to obtain trust- 
worthy answers to questions of number which he could not otherwise 
arrive at. He can trust these answers as implicity as he does his own 
perceptions, which assure him at a glance of the number of pebbles he 
can hold in his hand. Roughly speaking, the ordinary practical man’s 
idea of the use of all sciences is of this character. He is willing to 
credit them with the power of furnishing trustworthy answers to ques- 
tions which otherwise must remain unanswered, or only be answered 
provisionally by toilsome and risky tentatives. The practical man has 
no use for a science which cannot do this. The mathematical kind of 
proof is the only one he can work with and employ asa tool. There 
may be other sciences, suitable for Sundays and the exercising of the 
mind during leisure hours; but these are not ‘‘ business.” 

Well, now, in these circumstances, is there any science of the Reason 
that can be recommended to the practical man, by facility in the applica- 
tion of which he can depend upon getting from sound premises to a 
trustworthy conclusion? Unfortunately, the reply to this inquiry must 
be in the negative. There is a sort of science called Logic, much re- 
nowned in scholastic circles; but it does not pretend to enable those who 
study it to interpret evidence better or more justly than those who know 
itnot. It is not for us to say what is the good of school Logic; but it is 
very certain it does not inculcate sound reasoning. It strikes one as re- 
markable that, of all possible subjects of education, that of finding a 
true verdict upon the evidence has never been systematized. Like 
knowledge of the common law of England, it is assumed to be innate. 
Yet how far removed is the assumption from the fact! So it is that for 
every positive tenet in the world’s affairs there is its con ‘ary. Namean 
article of faith, and its ‘‘ anti” forthwith occurs to mind. The fervor 
with which a tenet is held is reflected in the passion with which it is 
denied. 

All these thoughts do not tend to encourage an engineer who finds 
himself presented to a collection of facts which it is for nim to interpret. 
The worst of it is, sometimes, that the matter is not new. It is not as if 
iew generation of engineers had only their own novel technical prob- 
lems to solve. They have these, it is true; but they also have to con- 
tinually review their precursor’s conclusions. This truth was well 
brought out some time ago by our contemporary the Engineer, on cer- 
tu.n evidence published at the Dusseldorf Exhibition which opened up 
a/ain the whole technic of steel tempering and hardening. The familiar 
planation of the phenomena which satisfied generation after genera- 
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tion of blacksmiths has to be reconsidered. So itis in other engineering 
questions. The British Admiralty have given instructions for the carry- 
ing out of experiments on screw propellers, after 60 years’ experience of 
their use. The value of liquid fuel isto be inquired into all over again. 

The real difficulty of arriving at the truth lies in interpreting and 
appreciating the facts of experience—in other words, in finding a true 
verdict on the evidence. The facts in themselves may be right enough. 
The experiments may have been honestly conducted and their results 
be clearly stated. The evidence is perhaps ample and adequate; but 
still it often fails to be properly understood. The observer may be biassed, 
or may be lacking in that power of accurate judgment which is man’s 
crowning attribute. ‘‘ Mistakes are usually the consequence of want of 
perception of the place which a given fact ought to take in a crowd of 
facts. There is no such thing as an isolated phenomenon; and in the 
same way, and for the same reason, there is no such thing as an 
isolated fact.” It is our limitations that so constantly make us see a 
fact by itself, and prevent us seeing the whole truth. Now, the exag- 
gerated presentment of what is true enough so far as it goes, and mak- 
ing it appear the whole truth, is heresy. 

The precise relations of a fact to other facts, of part of a truth to the 
whole, are matters that can only be ascertained with strict regard to the 
circumstances of the particular case. Even when there is so much evi- 
dence for one particular fact, or order of facts, as to amount to the in- 
dication of a general rule, there are commonly exceptions; and the 
exceptions, as the phrase goes, ‘‘ prove the rule.”. But how many of 
those who so habitually and glibly repeat this saying, as though it ex- 
pressed any amount of solid wisdom, have given themselves the trouble 
to think of the precise meaning that attaches to the word ‘‘ prove” in 
this place? The word has two meanings, not at all synonymous—to 
establish, and to test. Here it is employed in the latter sense. For, 
how is it to be understood that an exception can prove a rule? It cer- 
tainly does not help to establish-the rule—quite the contrary, indeed ; 
for too many exceptions would upset the rule altogether. But the ex- 
ceptions to a general rule which is worthy of respect ‘“‘ prove” it in the 
sense of testing it. They indicate its limitations, and warn us against 
falling into the vulgar error that a general rule is tantamount to a law. 

From all such considerations we get back to the starting point of the 
present inquiry, which is as to whether an engineer can hope for any 
systematized help in interpreting the facts which encumber his daily 
round of duty; and we cannot get deliverance from the categorical 
negative. The educated man is no more likely to judge positively 
aright than the uninstructed; though he is not so like to fall into error. 
This saying, albeit it may appear at first sight a contradiction, is not 
really so. For as the special juror is usually to be more trusted than 
the common juryman, so the better the engineer the less likely he is to 
be misled by the accidents of his problem. In a world so prone to 
error, even a percentage of probability on the side of rectitude of 
judgment is worth something. 








Explosions in Electrical Boxes and Conduits.' 
— —— 


The present systems of ventilating electrical boxes, to which attention 
was incidentally directed in a case in which judgment was given in the 
Westminster County Court 10 days ago, are far from satisfactory. 
There are in use no fewer than four different systems which commend 
themselves to individual engineers. The question is, which of these 
ought to be adopted in the interests of public security. 

In London, there are a number of boxes with flat covers. These are 
practically hermetically sealed. The joint made by the cover, how- 
ever well fitting, very soon becomes choked with debris, and this 
renders inefficient the slight degree of escape which might be provided 
by the ill fitting cover. 

The cover in more frequent use is the B.I.W., which consists of a flat 
cover with an under layer of wire gauze. Any gas escaping from the 
box passes through this wire gauze and finds its way into the atmo- 
sphere through interstices provided at the surface of the cover. This 
form of cover is equally liable to be rendered non-efficient by the clog- 
ging of the joint, in addition to which it cannot be described as a true 
system of ventilation, inasmuch as it only provides for the escape of 
gas by leakage or diffusion. 

The third system in use consists of a connection with a circuit of 
boxes, the gas accumulating withja this circuit being exhausted by up- 
cast shafts with cowls affixed, at the necessary intervals. This system 
has this disadvanfage, that if a fan is used to increase the draught there 
is a possibility of coal gas from faulty mains being aspirated into the 
electrical conduits. 
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Under the fourth and last system, which is in operation in St. Pan- 
cras and in some of the more go-ahead towns in Scotland, each separate 
box is isolated, and in each box an up-cast shaft is provided to carry off 
any gases which may be present. 

A number of deplorable accidents have recently taken place on ac- 
count of faulty ventilation, and it may be interesting to draw attention 
to some of the sources from which these accidents may arise. Some of 
them are due.to coal gas percolating into the conduits, or boxes, from 
leaky gas joints and becoming ignited by means of a spark generated 
either by an arc being formed or by extraneous sparks—that is, sparks 
which are mechanically produced apart from the arc. A more common 
source of danger arises from faulty connections from one box to an- 
other. Gases arising from the partial combustion of bitumen find their 
way along these faulty connections or spare ways. A mixture of these 
gases alone is inflammable but not explosive. It is only when these 
gases are mixed with atmospheric air that they become dangerous to 
life and limb. In the event of gas accumulating in a bus-bar box the 
following diagnosis may be made: In the lower portion of the box there 
is a stratum of heavy bituminous gas the specific gravity of which is 
higher than that of atmospheric air; and it will, therefore, not depart 
by leakage. Probably there is mingled with the gas a certain amount 
of carbon dioxide, due to the imperfect combustion of a portion of the 
bitumen. Above these strata there is a supernatant layer of carbon 
monoxide, the most poisonous and one of the most explosive gases 
known to science. Above this, again, are the lighter hydrocarbon 
gases which might find their way into the atmosphere directly the box 
lid was opened. 

The suggestion naturally occurs to one that were a Davy lamp low- 
ered into these strata of gases sufficient indication would present itself 
that the mixture of these gases was explosive and poisonous. Granted 
that that is found to be the case, then it is obvious that no system of 
ventilation is satisfactory which does not provide for the extraction of 
these heavier gases. They will not depart by surface apertures alone. 

It would appear that remedial measures of a simple character are 
within the reach of every electrical company. First, all boxes. whether 
service busbar or merely for inspection purposes, should be hermetically 
sealed at the point of entrance of all cables. This would tend to isolate 
any explosion and would prevent the permeation of gases from one box 
to the other. But any accumulation of gases in these isolated boxes 
must be eliminated, and an up-cast shaft of simple structure, with cowl 
or cage affixed, would effect this desideratum. Secondly, a simple 
3-way switch could be devised, set in a non-conducting, non-inflam- 
mable body, such as glass, on the principle of an ordinary 3-way plug 
cock. The joint made by the plug would preclude any are or spark 
from coming in contact with external gas. Thirdly, there is the circuit 
system of mechanical ventilation by means of afan. Lastly, it might 
be suggested that a slightly increased outlay in insulating material of a 
non-inflammable character would obviate entirely the danger of these 
box explosions and fires. 

_ It should be urged upon Parliament that it is its duty to refuse sanc- 
tion to any bill introduced by an electric company desiring powers to 
open up the streets to lay its mains, unless it provides proper means of 
ventilation to secure the safety of pedestrians and employees. One might 
go still further, and say that owing to the great prevalence recently of 
accidents due to faulty ventilation, it is the duty of Parliament to ab - 
gate any acts which have been passed in ignorance of the great danger 
which has now been proved to exist, unless the companies authorized 
adopt the latest improvements which the safety of the public demands 
and which science and the ingenuity of man have provided. 

It is all nonsense for a statutory electric company to say that they 
have not the power to erect up-cast shafts in public thoroughfares or on 
private property, if their real reason for not asking for these powers is 
that they prefer to take the risk of their obligation tothe public and their 
workmen in respect of — rather than be put to the cost of a more 
expensive system of ventilation. 








A Rapid Method for Determining Sulphur in Coal and 
Coke.' 


Ea 
By Mr. Cart SuNDsTROM. 

The necessity for a rapid method of determining sulphur in fuels led 
to the investigation of the action of sodium peroxide on coal. This re- 
action was suggested by Professor 8. W. Parr’s paper on his calorimeter 
as given in this Journal, 22, 646. 

It was found that coal and coke, ignited with liberal excess of the per- 
oxide, left almost no residue insoluble in a faintly acid solution, and it 
became a question only of a suitable apparatus. Apparatus was required 
that would be cheap, in which the charge could be easily ignited, and 
out of which the melt could be quickly dissolved. For coke, a covered 

1. Jour. Am, Chem. Soc. 








nickel crucible of about 30 cc. capacity answered every purpose; }ut 
coal had to be confined in a bomb, and it always burned with explosive 
violence. 

Analysis of Coke.—Seven hundred milligrams of finely powdered 
coke are intimately mixed with 13 grams of sodium peroxide, in a nic ke! 
crucible of about 30 ce. capacity. The peroxide must be finely powdered 
and dry, and should be weighed rapidly and brushed off the watch g!ass 
with a glass brush. The crucible is covered and a 3-inch fuse is inserted 
under the edge of the cover and extended well into the mixture. ‘he 
crucible is then supported on a triangle and placed in about $ inch of 
water; the fuse is ignited, and in three or four minutes, when the mass 
has cooled sufficiently, the crucible and cover are placed ina small 
beaker and 30 cc. of water added. The mass dissolves completely in 
about two minutes. After rinsing off the crucible and cover, the solution 
is made just acid with hydrochloric acid, and filtered through a small 
filter. The filtrate is boiled and precipitated with barium chloride in 
the usual way. 

The fuses are made by nitrating cotton wicking with a mixture of 1 
part fuming nitric acid (sp. gr. 1.50) and 2 parts concentrated sulphuric 
acid (sp. gr. 1.84) for 12 hours, at 15°C. The nitrated cotton is then 
washed in running water for 12 hours, to remove every trace of acid, 
and dried at laboratory temperature. When dry, it is treated with a 
cold, nearly saturated solution of potassium nitrate for an hour; then 
the excess of solution is pressed out, dried as before, and finally cut into 
lengths of 3 inches ready for use. 

Analysis of Coal.—The apparatus consists of a small, cylindrical, 
steel bomb, of the following dimensions: 1}-inch internal diameter, 1}- 
inch internal depth, sides and bottom }-inch thick, and a 4-inch flange 
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Sketch of Bomb—F ull Size 


around the top. A cover plate ;4-inch thick and 13-inch in diameter is 
clamped on by means of a small clamp, fitting under the bomb flange 
and pressing down the cover with one central screw. The bottom is hem- 
ispherical inside. The cover is insulated from the bomb by a thin mica 
gasket, and from the screw of the clamp by a piece of ordinary red fiber. 

Seven hundred milligrams of finely powdered coal are mixed with 13 
grams of sodium peroxide in the bomb, and compressed by means of a 
small press or vise. A No. 36 iron wire, 4 inches long, is now inserted, 
one end under the mica gasket and touching the bomb, the other end 
above the gasket and in contact with the cover, the wire being looped 
so as to touch the mixture in the bomb. A current of 4 amperes is used 
to fuse the wire, one terminal in contact with the bomb, the other «p- 
plied to the cover. After a minute or two, cool the bomb in a little 
water, unscrew the clamp and dissolve the mass, treating exactly as 10 
the coke analysis. 

This method compares very well with Eschka’s method and requires 


much less time and cheaper apparatus, while there is less liability ‘ of 
contamination with impure chemicals and exposure to gas flames. + '1¢ 
peroxide used seldom contained any sulphates. The following are some 
of the results obtained: 
Per Cent. Sulphur = Per Cent er 
by Eschka's by Peroxide 
Coal and Coke. Method. Method. 


River View coal 
“ “é 


Hocking Valley, pea 
x slack 

Coke (mixture) 

Pittsburg coke 

Connellsville coke................ c 

Coke mixture 
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Briquetting Coal Dust. 
ec 
: By Mr. Frep. SawarpD, in Iron Age. 

(he enormous accumulation of waste material in the form of dust or 
culm in the coal mining industry has for many years led to experi- 
nientation looking to its use as fuel, but these efforts have not hitherto 
resulted in a satisfactory solution of the problem. Within the last few 
years the United States has come to the front as the greatest coal pro- 
ducing nation in the world. The greater production has necessarily 
meant a greater accumulation of waste material, and while, to a cer- 
tain extent, ways and means have been devised for partially utilizing 
this waste, there is a very large quantity obtainable at a low price. The 
production of coal in the United States for the year 1901 was approxi- 
mately 66,000,000 short tons of anthracite and 223,000,000 short tons of 
bituminous coal. Out of this vast quantity there is something which 
may be turned to use which has hitherto been classed as waste. 

There were many suggestions from Europe during the period of the 
anthracite miners’ idleness that briquettes could be made use of to sup- 
ply the need of coal consumers, and our consular agents in cities where 
such fuel is used were industrious in sending over descriptions of these 
briquettes and of the machinery for making them, As the source of a 
supply of raw material was cut off by the idleness at the mines, noth- 
ing could be done to carry out these suggestions, while as to making 
use of the soft or bituminous coal in this form, that was out of the 
question, as there is no waste in this grade of coal at a time when fuel 
sold as high as $6 a ton at the mines in Pennsylvania Now that con- 
ditions are once again becoming normal it may be that we shall see 
something done in this country with the briquette idea; in fact, such a 
project, initiated by C. Heydebrand, is now on foot, a plant having 
been installed at 163 Washington street, New York. But the work will 
be done with machinery made by H. 8. Mould in Pittsburg, and not im- 
ported from Germany, as was only recently suggested by our Consul- 
General at Berlin. The experimental stage of this American enterprise 
seems to have passed, and there is now an opportunity for the display 
of American ingenuity in this line, and the dust of anthracite or the 
slack of bituminous mining may be utilized to advantage. By the 
proper mixture of ‘‘ binders” and with powerful pressure any of these 
so-called ‘‘ wastes” can be, and are, turned into ball and cylindrical 
forms, which, when put on the fire, readily admit of prompt and effect- 
ive ignition and a lasting and effective fire. Tests made in heating 
stoves, grates, house furnaces and under steam boilers have shown 
good results. A test of this new fuel in a blacksmith forge showed su- 
perior results. 

Many fortunes have been expended by the anthracite people in years 
gone by in the endeavor to use up the culm piles by molding their con- 
tents into briquettes of various shapes and weights, but none of these 
experiments were commercially a success; hence resort was had to the 
washing and screening of the culm piles, the product being material 
down to the size called bird’s-eye. The actual dust resulting from all 
this sifting and separating, however, is permitted to drift off into the 
streams to the detriment of the property of the farming population. 
The Schuylkill River is polluted with this dust as far down as Phila- 
delphia. 

To put this dust to use and service the briquette offers the 
only practical solution. This would mean a profit to the companies 
directly, for all coal is salable now and will be for the future. It also 
means the saving of thousands of dollars to the companies by being re- 
lieved from damage claims that yearly occur. 

The chief advantages of briquettes are that they ignite quickly; they 
burn freely, gradually and evenly; they are practically smokeless and 
burn longer than any other coal; they have no obnoxious gases and 
will not disintegrate, and they burn from the outside to the center, be- 
coming more compact as they burn. 

The bituminous slack could be utilized to the best advantage in this 
form and give a better fuel for many millions of people who now use 
soft coal for domestic and other purposes in many States of the Union. 
In the Northwest, where the lignite abounds and is now seldom used 
because of the moisture it contains and of its low fixed carbon, the 
making into briquettes would revolutionize the fuel supply of a large 
area of our country, Texas also contains a lignite which could be 
most admirably turned to advantage if briquetted. The handiness of 
this form of fuel commends itself to the householder in Paris and other 
Continental cities and would be welcomed in many cities in the United 
States. 

A test made under a boiler, conducted by E. F. Eldridge, showed the 
following results: 


Detail. Anthracite. Briquette. 

Duration of test (9 A.M. to 5 P.M.) hours. .......... 8 8 
ede ns css Wend vanckiweeccn'e Clear Clear 
Steam pressure by gauge, pounds.................. 36 37 
ET  Seitssnbaanhaeceedensoesetixeddas 571 558 
Do) ee ree 85 77 
Coal feed to boiler, pounds................-00.+-4 934 86+°; 
Wood feed to boiler (1 pound wood = 4; pound 

aie ice Riis ie dindaedsvagues ehavdedne 2 2} 
Total fuel fed to boiler, pounds ............... vee, “Se 89,5, 
OS EE RE ELL OEE TO SOO TE OT 123 27% 
Total combustible of coal fed to boiler, pounds..... 85} 61,, 
Coal burned per hour, pounds................. ioe 11} 
Coal burned per hour, grate surface, pounds....... 84 74 
Total water injected into boiler...... ....... ..... 398 491 
Equivalent weight of water, feet, at 212............ 459.7 571 
Ne IIR Sa vats ocasbin centaedsnndoey es 1.155 1.163 
Equivalent water evaporated per pound of coal fed 

RG hin Sadrinndésuaaineeesiannne 4.71 6.39 
Equivalent water evaporated per pound of combus- 

tible fed to boiler, pounds............... ....- 5.37 9.23 
Builders’ rating (at 10 square feet per horse power). 2 2 
Horse power developed (A. 8. M. E.), standard..... 1 2 


Norte.—The large amount of ash was due to the fact that an excessive quantity of the 
binder -~ other matter was used, In future one-third will be the practice, with less ash 
as a result, 








The Engineers Who Will be Wanted.’ 


-—ecnliie 
By Mr. ALFRED H. MAYEs. 

The schoolboy of to-day is the man of commerce or politician of to- 
morrow, and thus the students now undergoing a course of training in 
the various institutions and colleges of electrical engineering will be the 
engineers of to-morrow. 

It therefore behooves us to see that the method of training and the 
choice of subjects shall be of the best, omitting no subject which will 
probably be of value to the student in overcoming his difficulties and 
fighting his engineering battles in later life, and at the same time being 
equally careful to introduce no subjects in an abstruse form, but present- 
ing them to the pupil with the utmost clearness and conciseness in order 
to avoid, if possible, daunting the energy and self-confidence of the 
scholar. 

It has long been the schoolboy’s complaint that half the things he is 
taught at school are of no practical value to him in after life, and al- 
though such a sweeping assertion as this is clearly stamped with 
thoughtless and boyish inexperience, older and wiser heads have long 
since realized that the remark is not entirely without justification. 

The evil attached to the introduction or elaboration of subjects which 
might have been altogether omitted, or at least simplified in form, is a 
dual one; first, the disheartened feeling which is aroused in the pupil, 
and secondly, the stern and unbending fact that hours spent in endeavor 


matics, might have been employed more advantageously in rendering 
the student conversant with the practical problems of electrical engin- 
eering. 

Let it not be thought that the writer would for a moment suggest a 
doubt as to the value and necessity of figures in the pursuit of the elec- 
trical profession ; on the contrary, a knowledge of decimals and a sound 
training in general arithmetic are amongst the first essentials, not over- 
looking the fact that Ohm’s law must be as familiar to the pupil as his 
ABC. The writer’s plea in this connection is for simplification wher- 
ever possible, upon the ground of economy both in time and mental 
effort. 

It is not to be expected that any scheme which could possibly be 
arranged would give unqualified satisfaction to all those concerned, but, 
nevertheless, it would appear that the final word should be said by those 
whose practical experience places them in a position to exercise a wise 
judgment and discretion in the matter. 

The engineer who is now, and will continue to be, in demand, is the 
self-reliant man, gifted with sound judgment, and desiring, above all 
things, to do justice to his profession by carrying out his work in a 
thorough manner, and by seeing that the undertakings for which he is 
responsible are soundly based from a financial point of view. His col- 
lege training, therefore, must not wholly omit the financial aspect either 
of adopting electrical power in a factory as opposed to the older form of 
driving to be replaced, or the adoption of electricity generally as an 
agent in place of some other form of lighting or power. 

If the students of to-day are to become the type of engineers who are 
required, they must be men of comprehensive minds, whose education 
with regard to the economical and financial aspect of extending the use 
of electricity has not been entirely neglected. Let us take the case of a 
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student who in later years finds himself in a position of trust and re- 
sponsibility in connection with a large electrical contracting firm. It 
may often fall to his lot to convince a possible client of the advantages 
attendant upon the introduction of electric driving in his factory. Then 
how necessary it will be for him to be able to speak with exactness, 
force and authority in order to inspire confidence in his client that he 
has not only grasped the engineering requirements of the case, but that 
he has ‘‘ counted the cost.” Again, it may be a question of electrically 
lighting a building or town, and here, also, the man of business must be 
sufficiently blended with the engineer to enable him to form a just esti- 
mate commercially as well as in regard to the requirements of thesitua- 
tion from an engineering point of view. As far as the writer’s knowl- 
edge extends, the most successful engineers of to-day, whether at the 
head of our large manufacturing or contracting firms, or whether in 
charge of central stations, are men in whom the commercial instinct is 
well developed. 

It would be difficult to overestimate the importance of a thorough 
grounding in the elements of practical work in order that he may be 
able to intelligently superintend an operation, whether it be the connect- 
ing up and testing of a large dynamo or the jointing of acable. It will 
not be sufficient for him to be merely able to stand by and assume a gen- 
eral knowledge probably in excess of that which he really possesses; he 
must, if necessary, be able to show others how the work should be done. 
It would appear to be highly important for the pupil to be afforded every 
opportunity of becoming conversant with the details and construction of 
modern electrical machinery and accessories, in order that he may not 
make his first acquaintance with them under conditions less favorable. 
Instruction as to the electrical horse power required to drive certain 
machines—such as printing presses, shearing machines. rolling mills, 
ete.—the peculiar conditions attaching to each class of work being 
brought out, will prove of immense value. The behavicr of the direct 
current motor under varying loads must not be overlooked, and guid- 
ance should be given in the selection of seriesorshunt motors for differ- 
ent classes of work, such instruction being illustrated by practical 
demonstration. His training should be such as to render him capable 
of appreciating the good points and condemning the weak points in the 
various types of electrical manufactures in the market. Should he ulti- 
mately become a consulting engineer, the capacity for selecting and 
specifying the best articles to be obtained will prove of immense value 
to him personally, and, needless to say, to his clients also. 

The scope for the exercise of critical judgment in this last matter is 
considerable; it is only necessary to place the productions of a large 
number of makers side by side in order to illustrate the point clearly. 
Here we shall find a number of machines or pieces of apparatus practi- 
cally the same in price, and made and sold to accomplish the same work, 
and yet how enormously superior some will be to others in points in the 
design; in fact, in those carefully thought out details which stamp the 
machine or apparatus as the production of a practical man. The ability, 
therefore, to take in at a glance such points as the above will prove of 
no mean value to the student in his later career, and although such an 
ability must, in common with other accomplishments, be perfected by 
years of practical experience, the foundations should be laid during the 
early training of the engineer. That a certain amount of skill and ex- 
perience in mechanical engineering is essential, the writer thinks to be 
undisputable. The electrical and mechanical are so closely combined 
in modern apparatus for the production and utilization of electric power, 
that a purely electrical course of taaining would leave the student de- 
ficient in the power of judgment required with regard to the mechanical 
details and design of the apparatus with which he will come into con- 
tact. : 

It is, the writer ventures to think, exactly this want of attention to 
the question of mechanical design in the past which has been responsi- 
ble for the introduction of so many unsightly or, what is far worse, 
flimsy forms of electrical devices. The necessity for a really practical 
knowledge of their operation is especially marked in regard to the vari- 
ous forms of switchgear, as here the purchaser is confronted by a most 
confusing array of designs for effecting a given purpose. Let'us as a 
simple illustration suppose it to be necessary to select a double-pole 
main switch capable of dealing with a current of 250 amperes at 500 
volts. Out of the many different types and forms offered by the manu- 
facturers, there are many which should be immediately rejected. In 
some cases the break allowed between the contacts is much too small, 
the pull-off springs are too weak to insure a sufficiently quick break, 
whilst the coupling bars of others will be found mechanically weak, 
and the handles small and poorly attached. 

An acquaintance with the essential features of a really reliable cir- 
cuit breaker, and a knowledge of what is required in order to insure 


satisfactory operation in a fuse, will not fail to prove of value when 
time comes for putting such knowledge to the test. 

The above points are simply intended to indicate the writer’s me. 
ing in this connection, and could, of course, be multiplied almost |, 
definitely, and extended to electrical machinery of all descriptions. |; 
is, therefore, much to be desired that the coming generation of 
gineers shall receive such preliminary tuition upon these points as w || 
be a guide to them in discarding those forms of apparatus which do 10} 
meet with practical requirements, without having to find out by cosi|y 
experience what others have already learned and paid for. 

Another subject which seems worthy of special attention is that of tlie 
different systems of electrical distribution. Such an absolute want of 
standardization exists in this respect that a close investigation into the 
merits and demerits of each method, comparing costs, and bringing out 
the suitability of certain systems for certain surrounding conditions, 
could scarcely fail to leave a valuable impression upon the minds of the 
students, and prove of great benefit to those who might ultimately have 
to deal with and come to a decision in the matter. The writer has ven- 
tured to put forward these few suggestions trusting that they may not 
be entirely without value, and that they may prove of some slight assist- 
ance in the solution of this somewhat difficult problem. 








Ampere Hour Capacity of the Lead Storage Battery. 


By Mr. A. L. Marsh, in Elec. Engr. 


In this article it is intended to deal only with active materials, and 
more particularly with the positive active material, lead peroxide. The 
theoretical ampere hour capacity of lead peroxide, per pound of mate- 


12, 145.552 , _ 
cas ae. where C is 





rial, may be calculated from the formula, C = 


the capacity in amp. hours per pound, W is the chemical equivalent of 
the substance, and 12,145.552 is a constant. In the case of lead peroxide, 
assuming the compound to have the simple composition represented by 
the formula, PbO,, W = 119.46. Therefore, the compound PbO, will 
theoretically give 101.8 amp. hours per pound. 

It is interesting to note how closely this figure has been approached 
by cells designed for commercial purposes. In order to bring out this 
point in a particular case, the following test was made on a cell de- 
signed for automobile use. The cell was not made especially for the 
test, but was taken at random from the stock of a well-known manu- 
facturing concern. Both the positive and negative plates were of the 
pasted type. The size of the cell (outside-dimensions) was 5} inches by 
6,', inches by 10 inches in height, and weighed, complete, 35 pounds. 
There were 10 positive plates and 11 negatives. The positive grids 
weighed 8 ounces each and the weight of the active material averaged 
10 ounces for each grid. The total positive active material, then, 
weighed 100 ounces, or 6.25 pounds. 

The discharge curve shown in the figure was for a constant current 
of 11 amp., lasting for 24 hours and 45 minutes. This gives a total of 
272.25 amp. hours. The superficial area of all the positive plates was 
5.5 square feet, so the discharge was at the rate of 2 amp. per square 
foot. This rate also corresponds to 1.76 amp. per pound of positive ac- 
tive material, or about lamp. per pound of positive plates. The average 
voltage of discharge was 2.07. The ampere hour capacity per pound of 
complete cell was 7.8 and the watt hour capacity was 16.1. This low 
rate of discharge is favorable to obtaining a high capacity from a cell, 
it being a well known fact that the efficiency of a cell is much higher 
at low rates of discharge than at high rates. 

Since one pound of lead peroxide should give 101.8 amp. hours, the 
total positive active material (6.25 pounds) should give 636 25 amp. 
hours. The cell gave 272.25 amp. hours, so the actual capacity was 
42.8 per cent. of the theoretical. 

The same cel] gave 200 amp. hours at a 4 hour discharge rate. This 
represents an amp. hour capacity of 31.4 per cent. of the theoretical. A 
part of the data given above is here tabulated for convenience in refer 
ence: 


Wait oF Call CetemRat) .n.s.. sn 0.0 nies cc vepecncavessserns 35 pounds 
Weight of positive active material..............+-eeeees 6.25 pounds 
ST IND... kbsa'nd ke oS pb on 0? bh bs erengcoedawaes 11 amperes 
EE MINORANOO 6 (5: cos trdinvinne be taene Po 24 hours and 45 minutes 
A ID 5 5 58 5 Kird 5 Hae eT a Medbe CAs ca Ree e Hee Bee 2.07 
gee ete Pr rey T Tee wey reer 272.2 
Ampere hours per pound of complete cell..............2. e000 7.8 
Watt hours per pound of complete cell..........+...e0eeeeeeee 16.1 
Theoretical amp. hours capacity per pound of PbOQ,............. 101.8 








Total active material of cell should give 636.25 amp. hours. 
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il active material of cell actually gave 272.25 amp. hours. 
pere hour capacity at 25-hour rate is 42.8 per cent. of ideal. 
mber of ampere hours given at 4-hour rate...............-. 
pere hour capacity at 4-hour rate is 31.4 per cent. of ideal. 
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Discharge Curve. 


Assuming the hypothesis of Wade to be correct, the ideal amp. hour 
capacity of lead: peroxide becomes reduced to 50 per cent. of that given 
(101.8 amp. hours per pound). At the 25-hour rate, then, the cell ac- 
tually gave about 86 per cent. of what was possible for it to give. The 
cell at the time this discharge was made had not reached its greatest ca- 
pacity, for it had been given less than a dozen charges and discharges 
after the forming process had been discontinued. In practice, the form- 
ing process is seldom, if ever, allowed to continue until the active ma- 
terial is completely formed, so the cell has to be ‘“* worked” for some 
time before it reaches its point of greatest capacity. 

The number of amp. hours given at the 25-hour rate represents a very 
fair capacity, though no doubt it can be improved upon. The amp. hour 
capacity at the 4-hour rate of discharge, however, leaves more to be de- 
sired, it being only about 63 per cent. of what is perhaps possible to ob- 
tain. This figure is not bad, considering the small amount of scientific 
work done in the development of the storage battery. At best there is, 
of course, a great deal of hit and miss experimenting necessary in the 
development of a complicated apparatus like the storage cell, but there 
is an opportunity for intelligent guessing or, if you prefer, a display of 
judgment in the selection of experiments to be tried, such that a chem- 
ist and physicist is better able to exercise than an electrical engineer. 

The above test, as well as many others, shows that batteries made for 
actual service will give an ampere hour capacity approaching 50 per 
cent. of the calculated value if the discharge rate is low. The princi- 
pal problem, then, seems to be to obtain this high capacity for high 
rates of discharge. The logical and generally accepted way to accom- 
plish this result is to make the active material more readily available 
to voltaic action by increasing the porosity of the active mass. By 
porosity is not meant that the mass should be full of large holes; for 
large openings take up a great deal of space and help but little towards 
the desired result. The invisible pores are the ones that count. They 
break up the mass so as to expose a very great surface to the action of 
the electrolyte, and should be of just sutficient size to hold the acid 
necessary for the proper discharge of the surrounding surface. The 
term ‘* molecular porosity ” has been used in this connection and per- 
haps best defines the ideal condition. This porosity combined with 
mechanical strength ought to permit of efficient discharges at high 
rates and at the same time greatly increase the life of the battery. 
There are materials found in nature that are very strong and very 
porous. It seems possible that these conditions may be realized for lead 
peroxide, though the nature of the peroxide may make the solution of 
the problem rather difficult. 

The grid of the cell used in the above test was one of a lead antimony 
alloy and proved to be very durable in service. As the figures show, 
the weight of the grid was a little Jess than half the weight of the en- 
tire place. From the weakness of lead we can hardly expect a con- 
siderable decrease in the percentage weight of the grid without a cor- 
responding decrease in the life of the cell. 

Only about half the weight of the positive plate is active material 

ind, according to theory and practice, only about half of the positive 
material is really active. About the same conditions prevail for the 

legative plates. About three-fourths of the weight of the plates is, 
therefore, dead weight. Then there must be considered the electrolyte, 
‘ugs, connectors and containing cells, so the capacity of the lead cell, 
ver pound of total weight, must necessarily be low. The cell used in 

he above test contained 6.25 pounds.of lead peroxide. Assuming 50 

er cent. of this weight to be active, we have about 3 pounds of really 


~ 


amp. hours, although only 272 amp. hours were obtained in the test. 
Approximately the same weight of negative material is necessary to 
give this discharge of 318 amp. hours. In order for the 6 pounds of ac- 
tive material to give its current it must be accompanied, according to 
the data for the above described cell, by a weight of material about 5 
times greater than itself. 

The proportion of dead weight in the lead cell seems to be rather 
great, and no doubt this has led many inventors to believe that the 
weight of the cell for a given output could be materially reduced. 
However, the grid cannot be made much lighter without sacrificing 
the life of the cell; the sulphuric acid electrolyte is necessary for the 
discharge and cannot safely be reduced in amount below that used in 
the present automobile cells; the weight of the hard rubber containing 
cell is so small that no important saving in weight can be made here; 
the connectors must be about the weight used in order get sufficient 
strength and current carrying capacity. 

But since at the 4-hour rate of discharge only 200 amp. hours were 
obtained where 318 amp. hours were possible according to Wade’s hy- 
pothesis, the chief possibility for the improvement of the lead cell lies 
in the active material. It is possible that Wade’s hypothesis is incor- 
rect and that by proper methods more than 50 per cent. of the active 
material may be made useful in giving current. Certain solid depolar- 
izers in primary cells can be used up closer than 50 per cent., and if this 
could be accomplished with lead peroxide, the increased capacity of the 
lead storage battery would be considerable. 

I think the figures given above show clearly that improvements in 
the lead storage battery are to be accomplished along the line just indi- 
cated, which line has been pointed out before by myself and others. 








City Engineering Problems. 
sanpestiitiiinngine 
By Mr. JoHN M. GOODELL, in Engineering Record. 

The average city engineer was mainly engaged 25 years ago as a sur- 
veyor, and in a considerable proportion of American towns and small 
cities to-day his work is practically confined to giving lines and grades. 
But it is a characteristic result of widespread technical education, that 
this apparently simple matter is now managed with a degree of skill and 
foresight which will soon give the amusing tales of old-time street loca- 
tion a glamor of unreality. Stone monuments properly set in the side- 
walk or long iron bars driven into the earth until beyond the possibility 
of disturbance have replaced the 2-foot wood hub which any adventur- 
ous hog could and would root up in the spring. Surveys are now prop- 
erly plotted and the maps turned over to the authorities for preservation, 
where formerly all notes and drawings remained the personal property of 
thesurveyor. The surveying itself is done with good instruments and re- 
liable steel tapes, instead of the condemned railroad transit and chain 
which were too often the equipment for earlier work. But with all the 
advance that can be noticed in the character of city surveying means 
and methods, the municipal engineer still finds himself handicapped in 
the majority of cases by the lack of appreciation of the value of good 
systems for filing and safeguarding the invaluable records of his office. 
The constant appreciation in value of urban and suburban real estate 
renders it imperative to keep all records of street locations in fireproof 
safes or vaults. In some cases their loss by fire has thrown the city into 
perplexing litigation with property owners, in which the latter were in- 
variably successful. 

If the methods of locating and marking streets 25 years ago left much 
to be desired, their construction left about everything to be wished for. 
Outside of a few of the largest cities, the streets were mostly paved with 
good intentions. Stone blocks with joints big enough for a mouse to get 
into were the best material in New England, New York wastrying little 
trap-rock dice and squared wood blocks, and Chicago was getting along 
with round cedar blocks which a sharp heavy downpour would set 
afloat. Everywhere it was recognized that the conditions must be im- 
proved, and Mr. Henry C. Meyer deserves much more credit for bring- 
ing this about than has ever been given to him. He made a careful 
study of the best work abroad, and obtained for the Engineeri ng Record’s 
readers reliable data concerning the conditions in foreign cities and the 
methods by which they were best met. He obtained articles from ex- 
perienced street pavement builders in this country, and steadily preached 
the doctrine of good foundations, good materials and good workmanship 
until it was understood pretty generally that a permanent pavement cost 
considerable money and demanded gngineering supervision in all stages 
of its construction. 

As soon as the intelligence of the engineer became the dominant fac- 
ior in paving, a rapid improvement in street construction began. It 
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dressed to close joints after the engineer insisted that this must be doue 
or he would reject them. Then it was learned that some fairly soft 
stones made excellent pavement material, and there are to-day probably 
over 100 miles of excellent streets laid with sandstone blocks, which 
wear flat and do not polish. It is probable that the stone available for 
such purposes is much more common than is generally supposed, and 
the investigations of the geologists working for various States may be 
confidently expected to furnish valuable information on this subject. 
It was so long an axiom of paving contractors that nothing but certain 
classes of granite and trap could be used for blocks, that it has been 
hard to shake off the constraint of this unwarranted prejudice. 

The great paving achievement of the past quarter century has un- 
questionably been the introduction of sheet asphalt. The success of 
this pavement has proved beyond any doubt that an improved road is a 
sort of floor, no stronger than its base and no more comfortable than 
its wearing surface. It was the asphalt pavement which proved to 
American engineers the necessity of concrete foundations or some equally 
stable substitute for them, no matter what the wearing surface may 
be, stone, brick, wood or asphalt. 

The history of sheet asphalt is one of constant struggle against 
technical difficulties which it was tedious to diagnose and overcome. 
Coal tar pavements had previously proved so unsatisfactory as to give 
any bituminous street covering a bad reputation, and it was difficult to 
introduce asphalt on any terms. For a number of years the unsuccess- 
ful asphalt pavements were apparently as numerous as those which 
gave satisfaction. Little by little, however, chemists learned the 
secrets of refining, blending and fluxing the bitumen, and the work- 
men acquired the necessary skill in preparing and using the materials. 
To-day, an experienced asphalt contractor can lay a pavement for any 
kind of traffic in any climate, and guarantee its wearing properties for 
5 years or longer, with as great a degree of certainty as the contractor 
for any other class of pavement. But to reach this stage of develop- 
ment, great sums have been spent, infinite patience has been exercised, 
and all the resources of chemistry and engineering have been enlisted. 

The very recent introduction of bitulithic pavement must also be 
noticed, in this connection, for in the brief period of its use, only en- 
couraging reports of its properties have been received. It differs from 
all bituminous road surfacing previously proposed in that the broken 
stone and sand are relied upon for strength and resistance to wear, the 
amount of bituminous cement necessary to bind the mass together be- 
ing under 10 per cent. by volume. To attain this end, the crushed rock 
and sand are screened, sorted, and then mixed until careful analysis 
shows that the voids have been reduced to the requisite percentage. 
This material is then heated and mixed with enough asphalt or care- 
fully prepared tar to fill the voids, and is then laid somewhat like as- 
phalt. The process is capable of many changes to suit the class of pave- 
ment which the purchaser is willing to pay for. The rejuvenation of 
wood pavements is another recent and interesting proof of the in- 
genuity of American engineers, The old wood pavements are impos- 
sible in seif-respecting cities, but the new type is very different. The 
timber is Carefully selected, accurately sawed into blocks, treated by a 
series of preservative and hardening processes, and then laid on a sand 
cushion on a concrete base. The result is an expensive pavement in 
first cost, but it is free from noise, easily cleaned, gives a good foothold 
to the horses, and is laid with such good guaranties that it is not sur- 
prising to see the steady increase in favor with which it is regarded. 

Another very important achievement of this period has been the 
bricx pavement. A great number of small places where asphalt can- 
not be used, owing to the limited amount of work to be done making 
the cost of plant run too high, where not a stone larger than a hazel 
nut can be found for hundreds of miles in any direction, have been 
lifted from a slough of mud and freed from a cloud of dust by the pav- 
ing brick. Like every new product, it experienced its boom and its 
reaction before settling into its true place among the materials of en- 
gineering. Manufacturers had to learn how to make it from the differ- 
ent materials which are found in various places, for its production re- 

quires considerable skill and a still greater measure of care. Engineers 
had to learn by experience the best methods of using it, and for a time 
there were some costly lessons needed to prove that good foundations 
must be made. But the day of schooling is past, and since the advent 
of brick, there is no place now anywhere in this country which has 
any excuse other than lack of funds for being without some kind of 
improved pavement on its leading streets. 

Broken stone or gravel paving of one class or another has not ex- 
perienced so much change in the last quarter century as to merit men- 
tion. The same principles which were in vogue 25 years ago among 


come thinner, and greater latitude is allowed in the selection of , 
The principal .advance in such work must be sought in the gra 


rolling and carting machinery for the use of road builders; its i; 


duction has considerably lessened the cost of such roads while im) 


ing their character. 

The construction of roads is but a part of their engineering sig 
cance; their maintenance and cleaning are almost as important 
have proved to be as difficult problems. Asphalt maintenance, }; 
mostly in the hands of wealthy contracting companies, has been ci: 
fully studied and its methods are well known. Comparatively jo 
cities, however, have even taken the trouble to figure out the expeis: 
of letting their brick and stone streets fall into bad condition. In a fey 
cities this has been done carefully, and it is surprising how unifor)ily 
the reports prove that any kind of a street costs much less in the loi 
run if all defects are repaired as soon as they are noticed. These little 
details are likely to be considered unimportant and trivial but in, 10 
branch of professional work is it easier to see the truth of the saying, 
‘‘ engineering is largely detail.” 

It was reserved for the late Colonel Waring to demonstrate the 
engineering importance of street cleaning and refuse disposal. Up to 
his time, the work was considered the lowest grade of, unskilled labor. 
But he made a man out of the bum put on a broom on the streets for 
political purposes, he introduced the methods of the engineer into every 
detail of the work of municipal house cleaning, and his example |ias 
had a deep effect in and out of the United States. To-day street clean- 
ing is in a transition stage; new machinery is waiting for trial, its 
merits compared with hand cleaning and the older machines must be 
ascertained, so that to each may be assigned the work it will do best 
Refuse disposal likewise is in a transition stage. The problem begins 
at the refuse pail or barrel of the householder and ends at the clinker 
heap of the crematory or the grease barrels and bags of fertilizer base 
of the reduction works. To neglect one step is to run into the danger 
of entire defeat. The last 25 years have seen the construction of many 
plants where refuse was. treated with fair success. But the claims of 
the owners of patents on these processes have been so extravagraut, 
their condemnation of rivals so fierce, and their neglect of all features 
of garbage disposal not covered by their patents so pronouneed, that 
the entire subject has been befogged. | 

Of course there have been among these men exceptions who have been 
conservative and broad-minded; unfortunately their influence has been 
overpowered by that of their less competent rivals. It was reserved for 
the city of Trenton to solve the problem in the only proper manner. 
Last year this place retained the services of an engineer who has mace 
a careful study of garbage disposal for many years. He investigated 
the problem in the same way an engineer investigates a sewerage or 
water supply subject, amd submitted a report based on facts collected in 
a rational manner and discussed in a scientific spirit. This, the first 
American case of engineering consultation on the whole problem of 
garbage disposal, reflects great credit on the New Jersey city and sets an 
example which must be followed if this subject is to be solved in a fasl: 
ion its hygienic and financial importance demand. 

The great advances of the quarter century in sewerage and water sup- 
ply are discussed elsewhere by engineers who have been largely instru 
mental in bringing them about. Aside from the achievements in tlie 
design and construction of works, which those writers explain, there are 
certain matters which the municipal engineer has learned to consider 
equally important; these relate to the maintenance of the works. |1 
no class of municipal work is the adage ‘‘ out of sight out of mind’ $0 
likely to be true as in respect to sewers. Except when they stop nobou) 
thinks of them; when, through long neglect, they finally break down 
or clog up, serious trouble may result. Jt is by no means unusual ‘or 
old sewers to cave in, letting a horse break his leg or doing other inju'y, 
while the reports of cellars flooded with sewage are too frequen! \0 


municipal engineer with a properly oaganized office must have a sewer 
inspection department which will make systematic examinations of ‘| 


should be inserted at frequent intervals, because, sooner or later, t!\) 
also necessary for the engineer te organize a sewer and catch-basin cle 


makeshift apparatus will run up the cost of such work considera)’ 





skilled road builders still govern, although roads have gradually be- 


the last 25 years, and the Engineering Reeord deserves credit for | 


arouse interest. To guard against such unnecessary incidents, ('\¢ 


entire sewerage system. If the sewers cannot be inspected, lamp hws 
will be needed, and in time of peace it is best to prepare for war. 11's 
ing department and see, that it is equipped with the necessary tools, {or 
Time spent in such work at the outset will mean time saved in the e d, 
and the same is true in training men to supervise all connections ° 


buildings with the sewers. These connections must be properly mace. 
The necessity of such little details of management has been learne« ‘! 
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) oneer instruction in such matters, at a time when they were considered 
0: no importance or left entirely to plumbers. 

in the management of the water works system, the engineer has again 
need for the exercise of his professional skill. The maintenance of 
pumping machinery, of distribution pipes, hydrants and the like, there 
is no need of discussing. The maintenance problem above all others is 


1 


that of water waste prevention, which has come into its present promi- 
nenee during the life of the Engineering Record, and received its first 
civeful study in America by Mr. Meyer. New York was threatened 
with a shortage of water, so he visited the leading British cities and as- 
certained on the spot just what they did to keep the waste down. His 
articles on the subject are useful now as then. Heshows that the greater 
number of fixtures in American houses and the different character of 
municipal employees render the stamping of fixtures and house-to- 
house inspection more costly and less satisfactory than a rational use of 
meters. 

The problem to-day is so great that it is highly disconcerting to re- 
mark what little attention is given to it. The average condition in this 
country is about as follows: The water works when built were large 
enough for a greater population than then took water and were ample 
for fire protection. There being plenty of water, people wasted it free- 
ly, let their fixtures leak, and otherwise acquired unthrifty habits in 
this respect. When the number of consumers grew to a certain point, 
the fire department experienced trouble in obtaining satisfactory 
streams and had to buy engines, or thought so, at least. A few years 
later, the consumers in the higher parts of the city had to put up with 
less water. Finally, nobody could get enough water, the underwriters 
put up insurance rates, and eventually the works had to be extended at 
a great expense. All this is taking place because the engineer is not 
given authority and facilities for measuring accurately all the water 
used in the city and for checking waste by a meter whenever he detects 
it. The use of more than 50 ‘gallons per capita daily in American 
cities, where manufacturing does not call for exceptional supplies, 
means a waste which is causing serious trouble now and must produce 
far more trouble in the next 25 years. In the writer’s opinion the use- 
less waste of water in American communities affords the most serious 
problem confronting the municipal engineer to-day. The carelessness 
of consumers is only equalled by the short sighted greed of house 
» owners, who will put off the ‘payment of $10 for repairing fixtures and 
pay more than that in increased taxes and water rates. The wasted 
water must be paid for in one way or another. The time is approach- 
ing for many cities when no matter how the public may feel, waste 
must be curtailed or there will not be enough water to answer even 
reasonable domestic and manufacturing demands. 








The Wiring of Buildings. 
helamepaiiatatdicla 

In a paper read by Mr. O. L. Falconar on January 19, before the 
Newcastle Section of the Institution of Electrical Engineers, the author 
makes an earnest attempt to tackle a subject which, though well worn, 
yet exhibits few signs of wear, paradoxical though this may seem. The 
wiring question, like the poor, is always with us, and so far as it is 
possible to foresee, it is likely to remain so for many a long year, owing 
to the numerous personal interests involved and standing in the way of 
every small progression The subject, from the technical point of view, 
has been discussed so often, and so many enterprising manufacturers 
and others have, by their hands and brains, shown what can be done 
under existing conditions of electrical supply, that there should be no 
difficulty in deciding what to do in every case of house wiring. Never- 
theless, it is the number of special systems involved, and the attitude 
taken up by the makers, the insurance and supply authorities, the con- 
sulting engineers, and last, but not least, the architects and builders, 
which stand in the way of a universal.set of rules, their enforcement, 
and their uniform amendment from time to time as systems of supply 
become modified. We have, it is true, been possessing our souls in pa- 
tience for some years whilst the Council for the Institution of Electrical 
Engineers has been attempting to tackle all these difficult factors at 
once; and although rumor hath it that we shall not have much longer 
to wait, we may be allowed to adopt a benevolently pessimistic opinion 
as to the success of the attempt to make so many lions and lambs lie 
own together. 

Mr. Falconar’s paper, whilst telling us nothing absolutely new, is to 
be commended on two grounds; first, it is based on the result of his ex- 
perience, and is not an attempt to push any particular system; and sec- 
ond, in considering the advantages of the many systems in vogue, he 
has boiled down the conditions of working to three broad headings, 





viz.: (A) Exposed Positions, (B) Ordinary Positions, and (C) Unexposed 
Positions. He is thus able to take the various systems used for these 
positions and consider their pros and cons in a systematic way, and the 
only criticism we should like to make on this point is that in house 
wiring, as in all other things, there should be no half-way house be 
tween good or bad; a position should be either exposed or unexposed 
and an old house should be wired as carefully as a new one, because 
there is always the possibility of moisture getting at the wires—if not 
from damp plaster, then from leaky roofs or pipes. Class (B) ordinary 
positions should, therefore, determine the minimum of precaution in 
house wiring. 

In discussing Class (A), which applies to very rough places, such as 
shipyards, boiler-shops, etc., Mr. Faleonar only admits the possibility 
of using gas barrel or welded steel tubing, although he puts in a plea 
for armored cable. As regards the first, he has evidently had the bit- 
ter experience of others with rough interiors, condensed moisture and 
deteriorated insulation; and he draws attention to the waste of time in 
screwing and in making special bends. He would get over the interior 
roughness by driving an iron rod inside the pipes; but how will this 
meet the case of standard bends? In dealing with screwing, attention 
is wisely drawn to the harmful effects of oil on the rubber if it is not 
wiped off the threads, or if allowed to creep in from outside sources; 
but we do not think that spun yarn or asbestos twine, if used for water- 
tight joints, would resist oil. The packing of cables is also deprecated, 
no doubt because it damages them when being drawn in or out, but we 
have also known insulation to give way under such circumstances, and 
in the presence of moisture, at the pajnts of greatest mechanical press- 
ure between two cables of opposite polarity, or between one cable and 
earth. 

Internal moisture, as Mr. Falconar finds, is generally produced by 
condensation. Indeed, the instances where it can be shown to be due 
to imperfect joints are, in our experience, not many, and these are 
generally where the barrel runs under floors which are washed at inter- 
vals. The fact that moisture is due to condensation can be proved by 
observing the low insulation test obtained whenever there is a sudden 
fall of temperature. That the remedy of using insulated tubing is not 
a good one we agree, and especially because an immediate deac earth 
is not obtained when a leak occurs, which may thus exist unnoticed for 
some time. 

Welded steel tubing no doubt would be a panacea for most of the 
evils of gas barrel, were it not, as Mr. Falconar points out, that makers 
will not use a uniform thread. However, this is not a serious draw- 
back, especially if one acheres to a certain source of manufacture. The 
author then proceeds to advocate armored cables for exposed positions, 
and his tables of costs show that these are both cheaper to buy and to 
fix than insulated cables and iron.or steel pipes together. But granted 
that the latter are not perfect as regard watertight joints, is it possible 
that the lappings of iron tape are watertight, or that they would not 
soon corrode in the presence of salts or gases? It appears to us that ca- 
bles should not be used for this purpose unless they are lead-sheathed 
and then armored; and is it not a fact that for use on board ship they 
are so treated? Otherwise what of the salt, the oil and the sulphurous 
fumes which exist in various parts of a ship? 

Coming next to Class (B), ordinary positions where such factors as 
general dampness, etc., in moist plaster work for harm, Mr. Falconar 
deals with close joint, welded steel and brazed steel tubing, wood casing, 
uon-metallic tubing, bitumenized-fiber tubing and insulators. The first 
he quite rightly dismisses as very unsatisfactory; he considers the sec- 
ond the best, but makes an important condition that the cables should 
be drawn in after the tubing has been fixed complete. How often; we 
should like to ask, is this done now? The proper method is undoubtedly 
to lay out and design the whole scheme of tubing and boxes so that the 
cables can be drawn in or out, in whole or in part, at any time after- 
wards; but we believe that it has become an almost universal custom to 
thread the cables in as the fixing of the tubes proceeds, and this method 
is even advocated and described by at least one firm of tool makers in 
their circulars. No doubt this has been brought about by the cutting 
of prices, but it is bad work, nevertheless, and no consulting engineer 
should pass it. Brazed steel tubing is dismissed as unsatisfactory for 
several good reasons, and then the author considers wood casing. This, 
he says, may be used with success if it is waterproofed, but not other- 
wise, owing to the objections referred to in the case of insulated metal- 
lic tubing. But, we would ask, is tlf€re any known method of treating 
wood casing in situ which would render it impervious to, say, dripping 
water? Or even if the wood can be so rendered, does the capping fit on 
tightly enough to prevent water getting through? Or will it be effica- 
cious in the case of short circuit due to rats? Wood casing has done 
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good service in the past, but nevertheless we see no reason for its use 
now. either on the score of economy, protection or safety. 

Turning next to non-metallic tubing, the author thinks it rather 
strange that this has not made much headway, and he suggests earthen- 
ware ducts let into walls of new buildings. Here we must disassociate 
ourselves from him; not only would this materially condense moisture 
equally with, or more than, metal tubes, but the sodium in the glazing 
would tend to become separated by the electrolytic action of any leak- 
age currents, and——, but we all remember St. Pancras, and do not 
wish to provide more little fish for the Daily Whale. 

Mr. Falconar thinks it would not be easy to carry out this system to 
satisfy the requirements of the modern householder, as the position 
would have to be fixed before the building is up. This is a sore point; 
if it can be done.with gas, why not with electric light?—and the argu- 
ment applies to any electric wiring system. It touches on one of the 
reasons why electric light is not more universally used—namely, be- 
cause architects and builders, as a whole, will not trouble to build a 
proper system of electric conduits into the houses of middle and lower- 
middle class people. However, this is a digression; but we think the 
author right in assuming that earthenware conduits would cost much 
more erected than metallic tubing. Bitumenized-fiber tubing is a thing 
of the past, having been found wanting in many qualifications, and 
Mr. Faiconar rightly condemns it. But we are glad to see that he is an 
advocate of running insulated cables on insulators, both for large 
buildings such as workshops, and for private houses, although we be- 
lieve that the class of work he refers to as in use on the Continent (twin 
flexible wires on insulated clips) is being abolished. No doubt the lat- 
ter system is too frail, but why a modified system of good twin-insulated 
conductors similarly mounted could not be used here in shops, offices, 
tenements, etc., we fail to see. It would greatly reduce the cost of 
wiring, and if it be argued that it is open for any mischievous person 
to damage a wire, it can equally well be urged that a compo gas pipe 
can be pierced. : 

In dealing with Class (C), unexposed positions, Mr. Falconar treats of 
wood casing, split tubing (close joint), lead covered wire and flexibles. 
He seems to have a soft corner in his heart for the first if used in dry 
places; he again fights shy of the second; but he favors the third, and 
we think he is right. The lead covered wire system (by which it is as. 
sumed the author means ‘‘ paper insulated ”) is not used nearly so much 
as it should be, and, given good workmanship, there is no reason why 
it should not be included under class (B), ordinary positions. 

As regards flexible wires, we are glad to see that Mr. Falconar advo- 
cates some form of armoring. It seems a bsurd to make rules for pro- 
tecting buildings from wires which cannot be got at, when thinly insu- 
lated flexibles with 250 volts difference of pressure between them are 
allowed to straggle ahout on the floors of houses amongst inflammable 
drapery. 

Speaking of this class (C) as a whole, we must reiterate our previous 
opinion that it is wrong to admit of wiring positions which only remain 
safe so long as they remain dry. The possibility of their becoming 
damp should always be allowed for. 

The paper concludes with some tables of costs, which are admittedly 
only approximate, and depend on the condition and locality. For pur- 
poses of comparison, however, they are interesting, and we see the ad- 
vantage of using anything but screwed pipes, whilst if wood casing 
and split tubes are omitted we find insulators and lead-covered wires 
the cheapest. 

The author comes to the conclusion that in the near future armored 
cable will be used for Class (A), waterproofed casing and screwed 

welded tubing for surface and concealed work for Class (B), and cleat 
insulators or lead covered wire for Class (C.) Whilst reserving our 
opinion regarding the armored cable (unless it can be shown that it is 
watertight, when its use should prove of advantage), we wish Mr. Fal- 
coner would drop wood casing altogether, and rely on the welded 
screwed tubing, the lead covered wire, and the cleat systems for use in 
all ordinary positions, according to the amount of money required to be 
spent. 








AT the annual meeting of the Citizens Gas Company, of Elyria, O., 
the officers elected were: Directors, J. B. Hoge, P. S. Du Pont, W. A. 
Donaldson, Henry Wurst, C. E. Krantz, L. A. Fauver, G. A. Resek, 
A. V. Hageman, E. F. Kaneen and P. H. Moore; President, J. B. 
Hoge; Vice-President, P. S. Du Pont; Secretary and Treasurer, W. A. 
Donaldson; Assistant Secretary and Treasurer, C. M. Hart; General 
Manager, A. E. Hay. The Company ‘is at present supplying artificial 
gas, but it is proposed this spring to make connection with the natural 
gas fields. 


ITEMS OF INTEREST FROM VARIOUS LOCALITIE 


sjinitilahaetai 

Messrs. R. D. Woop & Co., of Philadelphia, have been awarde: 
contract by the proprietors of the Binghamton (N. Y.) Gas Works, 
the construction of a storage holder, rated to retain 800,000 cubic fe: 
The vessel is to be of the 3-lift order, is to rest in a steel tank, and is 
be completed by November Ist. 





AT the annual meeting of the Augusta (Ga.) Gas Light Company || 
officers elected were: Directors, D. B. Dyer, M. Knapp, W. B. Knig)i: 
F. Plumb and Marion May; President, D. B. Dyer; Secretary, Fra: 
Plumb; Superintendert, W. B. Miller. The annual reports showed 
that the Company had enjoyed a prosperous year, and is now comfor' 
ably installed in its handsome and well-equipped new office quarters. 





Mr. JAMES A. EVANS has resigned the position of City Gas Inspector 
for Cleveland, O. 


THE Phillipsburg (N. J.) gas plant has been shut down. The supply 
for the city is now furnished from the main works at Easton, Pa. 





THE Reeves Prepayment Meter Company has been incorporated in 
New Haven, Conn., with a capital stock of $150,000. Its officers are 
President, Wm. Reeves; Secretary, E. A. Reeves; Treasurer, E. L. R. 
Thompson. The Company has been organized to finance and bond the 
the Reeves Prepayment attachment for gas meters, and is the successor 
of the National Cosmorama Company as selling agents for that device. 
The attachment, which is the invention of Mr. A. E. Reeves, is made 
by the Reeves Manufacturing Company, manufacturers of clocks and 
clockwork devices of all kinds, spring motors, etc. 





At the annual meeting of the Peoples Gas Light and Coke Company, 
of Chicago, the following officers were elected: Directors, C. K. G. 
Billings, A. N. Brady, Walton Ferguson, A. R. Fowler and George 0. 
Knapp; President, Geo. O. Knapp; Vice-President, A. N. Brady; 
Second Vice-President, Walton Ferguson; Third Vice-President, C. K. 
Wooster; Secretary, L. A. Wiley; Treasurer, W.S. McCrea; Assistant 
Secretary, H. W. Olcott; Assistant Treasurer, J. S. Zimmerman; Sec- 
ond Assistant Secretary and Treasurer, F. A. Crane. The sixth annual 
financial statement of the Company, since consolidation, covering the 
year ended Dec. 31, 1902, was made public at the meeting. It is by far 
the best exhibit ever made by the Company. The gross receipts in- 
creased $1,394,667, or 14.4 per cent. over the previous year. There was 
an increase of $1,120,769 in the operating expenses, leaving the net 
earnings $273,898 larger than the previous year. After increased re- 
pairs and depreciation charges were made and the same amount of in- 
terest paid as in 1901, the earnings applicable to stock amounted to 
$2,657,316, an increase of $255,148, or 10.7 per cent. The earnings on 
stock for the year are 8.06 per cent. on the $32,969,100 outstanding 
capital stock, against 7.29 earned last year on the capital stock. The 
surplus carried ahead after dividends of 6 per cent. was $679,170, 
against $617,536 in 1901. The Company’s total surplus is now 
$5,427,227. In his annual report President Knapp said among other 
things: ‘‘ Notwithstanding the conditions that have prevailed in the 
coal fields and the consequent material increase in the cost of fuel to 
this Company, the year has been a prosperous one; and, in this con- 
nection, it is gratifying to note that the largely increased demands made 
upon this Company, due to the fuel situation, as well as the ordinary 
demands of the business of the Company, have all been fully met up to 
date, and the patrons of the Company have been furnished with gas 
without increase of any kind in the rates therefor. The gross receipts 
of the Company, from all sources, for the year were $11,058,413.56 
For 1901 they were $9,663,746.28. The Company has pursued its polic) 
of extending its mains, so as to keep pace with the growth of the city 
and to reach, as nearly as possible, all of the inhabitants of the cit) 
who desire to use gas, and during the year there were laid upward 0! 
70 miles of extensions. The increase for the year in the number 0! 
meters set is 19,061, and in the number of gas stoves installed 22,073. 
The increase alone of miles of pipe laid, meters set, and gas stoves pu! 
up during the past year would create a very considerable volume o! 
business.” 





THE proprietors of the Harrisburg (Pa.) Gas Company have notified 
the residents that hereafter the selling rate shall rule at $1.25 per 1,000 
cubic feet, both on illuminating use and fuel account. The prior rate: 





were: For illuminating use, $1.70; on fuel account, $1.35. The officers 
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of the Company are: President, W. F. Douthirt; Secretary, F. C. Mor- 
gan; Treasurer, Thomas A, James. 





THE Paulding (O.) Gas Light Company has been incorporated by 
Messrs. James Lynn, H. G. Barnes, O. K. Dickinson, G. G. Atkinson, 
G. W. Kohen and H. C. Glenn. It is capitalized in $30,000. 





Mr. CHARLES E. RuGER has been appointed Secretary of the Muncie 
(Ind.) Gas Light and Fuel Company. 





Messrs. PaGE & Eaton, of the Chicago Sewer Pipe Company, pro- 
pose to construct a gas plant at Brazil, Ind. 





THE White Gas Appliance Company, organized for the purpose of 
dealing in ‘‘all kinds of gas and fuel producing machinery,” has been 
incorporated in Augusta, Me. Its capital is $10,000, and its officers 
are: President, M. C. Lapham, Treasurer, Norman L. Bassett. 





Mr. JONES, of the House of Representatives, Delaware, has intro- 
duced a bill which declares that the price charged for gas in Wilming- 
ion, whether used on illuminating or fuel account, shall not exceed 75 
cents per 1,000 cubic feet. 





‘“A. F.,” wRiTInG from Toledo, O., the 16th inst., says: ‘The after- 
noon of the 14th inst. the Directors of the Norwalk (O.) Electric Light 
and Gas Company voted to transfer their stock in the named enter- 
prises to the Cleveland & Southwestern Railway Company.” 





THE construction of the gas plant at Monterey, Mexico, a franchise 
for the operation of which was granted some time ago to R. N. Oak- 
man, of New York, and associates, is well underway. 





To-MORROW the shareholders of the Rochester (N. Y.) Gas and Elec- 
tric Company will vote upon a proposition to increase its capital stock 
The details of the proposed increase are as follows: ‘‘* * * voting 
upon a proposed increase of the capital stock from $4,300,000, consist- 
ing of 21,500 shares of preferred stock, and 21,500 shares of common 
stock, to $5,000,000, consisting of 28,500 shares of preferred stock and 
21,500 shares of common stock, being an increase of $700,000 in the 
amount of preferred stock of said Company; and further, and separate- 
ly, if said increase shall be authorized, to consider and vote upon the 
proposition that by a two-thirds vote of the Directors of the Company 
common stock shall be issued in place of the preferred stock so author- 
ized, in whole or in part, to such an extent and at such times as in the 
judgment of said Board may be for the interests of the Company, and 
that the amount of common stock shall be increased, and the annua 
of authorized preferred stock shall be reduced, to correspond with the 
action so to be taken by the Board of Directors, tlie total capitalization 
of the Company, however, not to exceed $5,000,000.” 





Mr. JOHN Bowers, who was one of the pioneers in the supplying of 
gas to the city of Richmond, Va., died recently at his home (No. 907 
Floyd avenue) in that city. Deceased was born in Philadelphia, March 
19, 1827, and_removed to Richmond when in his 20th year, where he 
amassed a fortune. He retired from active business in 1899, 





‘“L, R. M.,” WRITING from Greeley, Col., under date of the 17th inst 
says: ‘‘The Greeley Gas Company commenced to supply gas here the 
evening of the 12th inst., and the operation was started without a hitch 
The Greeley Gas Company, which is capitalized in $50,000, is essential- 
ly a home concern. Its officers are: Directors, B. D. Sanborn, George 
Pogue, M. A, Bunker, A. Riley and George Spear; President. George 
Pogue; Vice-President, M. A. Bunker; Secretary, John Spear; Treas- 
urer, George Satler. Six miles of mains have been placed, and 3 miles 
more have been arranged for.” 





WE understand that much opposition has been developed by the ac- 
tion of the Windsor Locks (Conn.) Electric Light Company in asking 
from the Legislature the right to manufacture and distribute gas in 
Windsor Locks and the adjoining section known as Warehouse Point 
It is asserted that the Company asks the right merely to prevent obber 
capitalists from. making and selling gas, and that it has no intention 
whatever of going on practically in gas trading. 





THE South Jersey Gas, Electric and Traction Company has reduced 
its selling rate in the Beverly district to $1 per 1,000 cubic feet, 


Ir is positively denied that the proprietors of the Fall River (Mass.) 
Gas Works Company are attempting to secure control of the New Bed- 
ford (Mass.) Gas and Edison Light Company. Despite the denial the 
external appearances very much favor the thought that such an attempt 
is underway. 





THE Governor of Pennsylvania has granted a charter to the projectors 
of the Enola Illuminating Gas Company, who propose to supply gas to 
the residents of Pennsboro township, Cumberland county, Pa. 





A CORRESPONDENT in Boston, writing under date of the 13th inst., 
says: ‘‘ The negotiations that have been underway for some time past 
for a change in the control of the Newton and Watertown (Mass.) Gas 
Company have at last, it is now officially admitted, been closed. The 
Directors have voted to accept the offer of $300 per share for 51 per cent. 
of the stock, and have also agreed to turn over the balance of the stock 
at a like figure.” 





THE Madison County Gas and Electric Company, of Oneida, N. Y., 
has completed plans for the extension of its mains this spring to the vil- 
lage known as Canastota. 





AT the annual'meeting of the Ottawa (Can.) Gas Company no change 
was made in the executive management. The dividead for the half year 
was reduced to 2 per cent., the reason given for the cut being the high 
price of coal and oil and increased taxation. The report of the President 
(Mr. John Coates) showed that several thousands of dollars had been 
expended during the year in plant betterment. 





A CORRESPONDENT forwards the following: ‘‘ An application for a 
charter for the Peoples Gas Light and Fuel Company, a corporation 
which proposes to furnish Bristol and nearby towns in Pennsylvania 
with gas for lighting, heating and fuel purposes, will be made to Gover- 
nor Pennypacker. The incorporators are Anthony R. Kuser, John L. 
Kuser, Rudolph Kuser, Thomas Scott and Franklin Gilkeson. The 
promoters of the Company are men of large capital, and represent the 
same interests that were identified in the purchase of the Bristol Electric 
Light Company. The Kusers, as you know, are largely interested in the 
South Jersey Gas and Electric Company, which organization furnishes 
gas to the towns between Trenton and Camden, N. J. An attempt was 
made to purchase the stock of the Bristol Gas Company, but resulted in 
failure.” The animus is, therefore, apparent. 





Gas was turned on from the mains of the Boonton (N. J.) Gas Light 
and Improvement Company, the afternoon of the 3d inst., to the resi- 
dents of the named district. The initiation of the service was accom- 
plished satisfactorily, and the Boontonites are satisfied that gas should 
have been their portion some years ago. However, ’tis better late than 
never. The Boonton plant was constructed under the supervision of 
Mr. C. C. Hartpence, of this city. 





THE voters of Ashton, IIls., at a special election recently held for the 
purpose of determining whether or nota gas plant should be construcied 
and operated there on public account, decided that steps should be taken 
at once to carry out the idea. 





A CORRESPONDENT forwards the following from Providence, R. I., 
under date of the 14th inst.: ‘‘This week another bill, which proposes 
to regulate the price of illuminating gas and electricity in the State of 
Rhode Island, was introduced in the House of Representatives, by Mr. 
Ratley, of Central Falls. It has some resemblance to the act intro- 
duced by Mr. Danbury, of Providence, but his measure had to do with 
electricity only. The latest bill provides for the appointment of a com- 
mission, the members of which shall be named by the Governor. The 
salary of the commissioners is; fixed at $3,000 each per annum, and 
they have authority to hire a clerk whose salary shall be $2,000. The 
commissioners shall be supervisors of all the gas and electric cor- 
porations, and must report to the Secretary of State annually their 
findings. Instead of fixing the price of gas, the act leaves it to the 
commissioners to fix the price. The bili provides for the inspection at 
certain periods of both gas and electricity. It was referred to the com- 
mittee on special legislation.” * 





THE Syracuse (N. Y.) Lighting Company has arranged for the con- 
struction of two holders up to the storing of 1,000,000 cubic feet, and the 
placing of a station meter calculated to register 2,000,000 cubic feet per 
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The Market for Gas Securities. 





maleate 

Some activity was shown in the trading in 
local gas securities last week, and the end of 
the marketing was made at about the highest 
figures. Consolidated closed to-day (Friday) 
at 218} bid, offered at 219. The dividend of 2 
per cent. for the last quarter is payable the 16th 
prox. The plans for the mammoth new works 
are completed and the bidders for the various 
parts thereof are having busy times just now. 

Brooklyn Union remains featureless. Some 
of it was sold this week at 228; it is bid 221; 
asked, 228. Baltimore Consolidated is in per- 
sistent demand, the price never going below 70 
on actual trades, The securities of the Syracuse 
(N. Y.) Company are constantly appreciating 
in value, and those who-should know claim 
that the preferred is due to soon cross par, al- 
though it looks to us it is quite up to its worth 
at present quotations. The common, though, 
seems to afford a good opportunity for profit at 
current figures. Peoples, of Chicago, is a 
trifle weaker, and Indianapolis (Ind.) gas is 80 
bid. 








Gas Stocks. 


Quotations by George W. Close, Broker anda 
Dealer in Gas Stocks. 
16 Watt Srreet, New Yor O1ry. 
Fepsrvary 23. 

gy All communications will receive particular atten- 
tion. 

«@The following quotations are based on the par value 
of $100 per share. 

N. Y. Oity Companies. Capital. Par. Bid. Asked, 
Consolidated. ..........++++.$73,177,000 100 21st 219 
Central Union, Bonds, 5’s. 3,000,000 1,000 109s 
Equitable Bonds, 6’s 1,000,000 1,000 105.  .. 

“ 1st Con. 5's. 1,000 118 120 
Metropolitan Bonds 658,000 = 108 = 112 
Mutual........ pengnbnese 3,500,000 100 310 825 
Municipal Bonds............ 750,000 . ve a 
New Amsterdam Gas Co... 

Bonds, 5°S ...eeeeeeeeees 11,000,000 1,000° 112% 118 
Northern Union, Bonds, 5’s. 1,250,000 106 107 
New York and East River 

Bonds Ist 5’s........ sees 8,500,000 112 113 

** 1st Con. 5’s....... 1,500,000 = 109 111 

5,000,000 131 
5,000,000 152 

Bonds, ist Mortgage, 5’s 1,500,000 115% 
Yonkers 299,650 130 

Out-of-Town Compantes. 

Brooklyn Union .......s00+. 15,000,000 221 
** Bonds (5's) 15 000,000 119 

50,000,000 3g 
Income Bonds..... 2,000,000 ee 
Binghamton Gas Works... . 450,000 28 

“lst Mtg.5’s ‘ 509,000 93 
Boston United Gas Co.— 

ist Series 8. F. Trust.... 7,000,000 82 

24 “ “ “ ae 3,000,000 47% 
Buffalo City Gas Co........ 5,500,000 ree 4 

* * Bonds, 5’s 5,256,000 5 
Capital,Sacramento........ 500,000 
150,000 je 
106 
Chicago Gas Co. Guaran- 
teed Gold Bonds 7 104 


Cincinnati Gas & Elec. Co.. 29,500,000 100 
Columbus (0O.) Gas Co., Ist 

Mortgage Bonds..... seoee 1,500,000 1,000 101 101% 
Columbus (0.) Gas Lt. & 


We 100 


100 8834 89% 
100 109 
Consumers, Jersey City . 

Bonds ..cccccccesccoccccte 1,000 103 106 
Consumers, Toronto 50 218 226 
Consolidated, Baltimore... 106 70 7 

Mortgage, 6°s....5...... ae ee 1ld 
Chesapeake, ist 6’s. .... 20 ee i 
Equitable, ist 6's. ...... 
Consolidated, ist 5’s.... 
Consolidated Gas Co. of N.J. 
Consolidated G. & E. Co.'s. 
Little Falls, N.Y. 
Detroit City Gas Co........ 
* Prior Lien 5’s....... 
Detroit Gas Co., 5’8.... .... 


e 
Equitable Gas & Fuel Co., 


Chicago, Bonds........+++ 
Essex and Hudson Gas Co. 


Grand Rapids Gas Lt. Co. 

let Mtg.5°S........cccccees 
Hartford........ evcccccccoes 
Hudson County Gas Co., of 


Bonds, 6’8....... 
Jackson Gas Co.....seeeees 
* Ist Mtg. 5°s.....008 
Kansas City Gas Light Co., 
of Missouri.........+...-. 5,000,000 
Bonds, ist 5°8............ 3,822,000 
Laclede, St. Louis ........+. 10,000,000 
Preferred......... ssse++ 2,500,000 
10,000,000 
Lafayette Gas Co., Ind..... 1,000,000 
1,000,000 
eees 2,570,000 
Madison Gas & Elec. Co. 
1st Mtg. 6's. ...c000 
** 6 per cent. scrip, 
due 1910,......+. 100,000 
Montreal, Canada .......... 2,000,000 
Nashville Gas Lt. Co........ 1,000,000 
Newark, N.J,,Con.GasCo 6,000,000 
Bonds, 6S .....ssececers 4,600,000 
Now Haven........sseeeseees 1,000,000 
Oakland, Cal..... seeees 2,000,000 
“ ERED. cactiavecs 750,000 
Peoples G. L. & Coke Co., of 
Chicago......ccsessseees 25,000,000 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 20,100,000 
2d a ese. 2,500,000 
Rochester Gas & Elec. Co.. 2,150,000 
Preferred.........ss++++ 2,150,000 
Consolidated 5°s........ 2,000,000 
San Francisco, Cal. ........ 10,000,000 
St. Joseph Gas Co. 
“* Ist Mtg. 5°s........ 751,000 
St. Paul Gas Light Co...... 1,500,000 
ist Mortgage 6°s........ 650,000 
Extension, 6°s,........+. 600,000 
General Mortgage, 5’s.. 2,465,000 
1,975,000 
BondS....,..csescsserees 2,047,000 
Washington, D.C .......... 2,600,000 
First mortgage 6’s...... 600,000 
Western, Milwaukee. 
Bonds, 5’s...... seecvere 4,000,000 es 
Wilmington, Del. eeereseces 600,000 50 232 


850,000 


MISS LILY HAXWORTH, 


Cooking Teacher and Lecturer, 


(GOLD MEDALLIST), 


Is open for engagements. For terms, etc., 





1441-3m Address 323 QUINCY ST., BROOKLYN, N. Y. 





Can a Gas Company in a Large City Use 
my Services Entirely in Promot- 
ing the Sales’ End. 


Have record of excellent results. Twelve years’ experienc: 
1446-2 Address, ‘*‘ADVERTISER,” care this Journa! 


GENERAL MANAGER. 

A man of 14 years’ experience, at preset 
in charge of a consolidated gas, elettric ligh| 
and street railway property, desires to corre 
spond with some company that is in need of « 


general manager. Address, “C. A. C.,” 
1446-2 Care this Journal. 














- 
Wanted, Position 
As General Bookkeeper with a Gas 
Company, 
By a man of yee experience. Is familiar with the Mc 
Millin system of gas accounting. Can furnish references. 


Please state salary paid. Address, ‘** BOOKKEEPER,’ 
1433-6m Care this Journal. 


WANTED, 


TWO GAS PURIFIERS, 


8 feet by 10 feet, or 10 feet by 10 feet, or 8 
feet by 12 feet. Address, 


BOWLING GREEN GAS LIGHT CoO., 
1444-3 BOWLING GREEN, KY. 


FOR SALE. 
A GAS PLANT 


In prosperous Western county seat. 
1441-7 Address, ‘‘ OWNER,” care this Journal. 


PIPE FOR SALE OR EXCHANGE. 


18 lengths, 12-inch, cast iron pipe. 
90 6é 10 66 e6 6s 6 
60 6é 8 6e ee é 66 


For sale, at less than cost, or to exchange for 
equal weight in 3-inch or 4-inch pipe. Can 
ship via the Lehigh Valley or New York 
Central. Address, 

“ CITIZENS,” 


1444-6 Care this Journal. 


FOR SALE. 


a 
Four Purifying Boxes, 8 feet by |2 feet by 3 feet. 
24-Inch Seal in Line, complete with connections. 
Hydraulic Litt for Covers and Track. 

Address, THE CHUCTANUNDA GAS LIG?T COMPANY, 
1446-tf Amsterdam, N, Y. 




















Established 1845. * Reorganized 1902. 


The Kreischer Brick Mfg. Co., 


Manufacturers of the very best 
quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 


Also Miners and Shippers of Fireclay, Fire 
Sand, Ground Brick in Barrels. 


WORKS ; EREISCHERVILLE, STATEN ISLAND. 
OFFICE: 119 E. 23D STREET, NEW YORK CITY. 








FRED. BREDEL, President. 


FRED. 
ENGINEERS AnD BUIXI 


Inclined Benches, own system, Recuperative Furnaces, Exhausters, 
Purifying Plants, Purifiers, Oxide Elevators, 
Special High Grade Material f 


Licensees for ARRO 


LL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. 


WM. 0. VILTER, Vice-President. 


0. W. GREENSLADE, Secretary and Treasurer. 


BREDEL COMPANY, 


DERS OF GAS PLANTS. 
Exhauster Governors, Condensers, Washers, Coolers, Wet 
Hydraulic and Dry .oke Conveyors. 

or Mecuperative Furnaces. 

OFFICE, 405 KEENE ST., MILWAUKEE, WIS. 
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_ ADAM WEBER SONS. 


PARK ROW BUILDING, NEW YORK CITY, 


BUILDERS AND CONSTRUCTORS OF THE 


“MAURICE GRAHAM” SYSTEM OF 


INCLINED RETORT 


INSTALLATIONS COMPLETE. | 


WE HAVE A COMPLETE STAFF OF EXPERIENCED AND TRAINED ENGINEERS TO ERECT THIS SYSTEM. 








i 
= 
2 
6 
= 
: 
Es 


THE ONLY INCLINED RETORT INSTALLATIONS IN THE WORLD WITH 9 RETORTS PER SETTING 20 FEET LONG CIN ACTION) ARE ERECTED ON THIS SYSTEM. 


ALSO SEE 


GRAHAM’S PATENT HOT GOKE CONVEYOR. 


FOR QUENCHING AND DRYING THE COKE DURING TRANSIT. 











Feb. 23, 1903 
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For General 
Store Lighting. 


For Store 
Lighting 

with 

One MANTLE 
NIGHT LAMP. 


For Window 
Lighting. 


For 
Outside 
Lighting. 


MANUFACTURED BY 


General Gas 
Light Co., 


KALAMAZOO, MICH. 
NEW YORK OFFICE, - 54 WARREN ST. 





THE LIGHT 
THAT’S RIGHT, 








Feb. 23, 1003 American Gas Light Journal. 297 


PRRKER-RUSBELL YMINING AND JIFE. C0. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT AND FIREBRICK WORKS. 





























New York Office: 


Aldrich Court, 
45 Broadway. 


St. Louis Office: 
417 Pine St. 





FACTORY AT ST. LOUIS, MO. 


WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 
SLOPERS.--We have perfected plans of IN- 
CLINED RETORT BENCHES, designed 
to meet conditions prevailing in America, and 
constructed entirely of American materials. 
































ee 


We build Benches complete, 
ready for gas mak- 
ing. Also 


RETORT HOUSES, 


COAL AND COKE CONVEYING MACHINERY. 
KKH 


Plans, Specifications and Estimates . 
cheerfully furnished. 


ion CORRESPONDENCE SOLICITED. 
ro 
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4s PERFECT prepayment ATTACHMENT. 


PERFECTION is a big statement, but write for ne: of the “REEVES 
Prepay and see if we substantiate the claim. 

















Gives consumer more than 10 hours’ warning before gas goes out. Ten dol- 
lars can be prepaid at one time. 


vice cannot be “ beaten.” 


REEVES WF. C0, 














Can be fitted to sania make of meter. De- 


~NEW ANVEN, GOW, 











Feonomize Heat in 
—— Water {fas 
Plants, 


BY UTILIZING A 


GTB S ECOMOMIZE?, 























To absorb the heat now going to 
waste when you blow through 
your superheater to heat the 
feed water for your boilers to the 
temperature of the steam. This 
is now being done at the Pough- 
keepsie Gas hee oa ——— 
sie, N. Y. 


Write for full cihiidleas how this 
is accomplished, the saving effected, 
and the advantages gained, to the 


GREEN FUEL ECONOMIZER CO., 


MATTEAWAN, N. Y. 








Charging Barrows, 
| Coal and 
bo Coke Wagons, 
~ Steel Wheelbarrows. 


All Specially Adapted for Use 
in Gas Works. 


THE AKRON GULTIVATOR 6O., 


. MANUFACTURERS, 
AkKron, O. 























Chollar’s System of Gas Purification, 
THE PURIFIED GAS REVIVES THE FOULED OXIDE, 





re 


THE GAS ENGINEERS’ POCKET-BOOK. 


By EXenry O'Connor, 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 


PRICE, $3.60. 
A. M. CALLENDER & CO., No. 42 Pine Street, New York City. 


Practical EXandadbook on 


GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 


By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 
Price, $1. For Sale by 
A. M. CALLENDER & CO., 


No. 42 Pine Street, New York City. 








The Gas Engineer's 
Laboratory Handbook, 


By JOHN HORNBY, F.C. 


Price, $2.50. 
FOR SALE BY 


A. M. CALLENDER & CO., 





42 Pine Street, New York City. 





we Cy ff FDO 
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SEE THAT AD.? yee that : e 














It’s in all the leading magazines. Your custom- 
ers are sending their orders direct to us, because 
YOU cannot supply them with BALL CHECKS. 
They won’t take something you say is ‘‘just as 
good.”” YOU MAY FOOL SOME PEOPLE SOME 
OF THE TIME, BUT YOU CANNOT FOOL ALL 


U. S. Patent 
Nov. 25, 1902. 
Patents pending in 
England, 


A simple little device which fits 


THE PEOPLE ALL THE TIME. When they ask adjusted by a slight twist te the France, 
right or left. Germany 
you for BALL CHECKS, they know what they THE BALL CHECK ’ 
will fit = burner you are no Canada, 
want. You cannot palm off substitutes on an on yourself. without tools. pat i Spain 
. . : . , . ee o Wepan beteor oly an . 
intelligent public and retain their confidence. inch a and a haf lo mg. Makes any Italy, 
urner as good as new, obtaining © 
Better get on the ‘‘Band Wagon” and handle hy gga Te oe 
r,s emp the re wags hy Portugal, 
e . * lecK secure orig hter ig wi 
BALL CHECKS. They will bring you friends, : Tiel check alone 85 cents Belgium, 
money and more business. Our “Light’’ Story conts—ai auy good store, oF OF Us Japan, 
postage prepaid. we ° 
and wholesale prices for the asking. Asample Qj caorwrite, “™" fe Brazil, 
: ; BALL CHECK LIGHT CO., Austria, 
Check, postage paid, for a quarter, in silver or 16 & 18 Park Place, - New York. Cuba 
9 





stamps. The Australias. 


BALL CHECK LICHT COMPANY, 


16 AND {18 PARK PLACE, NEW YORK CITY. 


FRANK D. MOSES 


TRENTON, N. J., 


GONStrUCting Engineer and Contractor. 


Estimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


wa CORRESPONDENCE SOLICITED. = 














P. PLANTINGA, President. W. E. STEINWEDELL, Secretary. 


THE GAS MACHINERY CoO., 


OFFICES: 720-722 CITIZENS BUILDING, 
CLEVELAND, OHIO. 











Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 
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Greatest care is used in selection of material and making. . 
YOU CAN GET ANY QUANTITY PROMPTLY FROM OUR THREE BRANCHES. 


THE D. M. STEWARD MFG. CO., {ESTAbistee 


2 STEWARD LAVA TIPS. itis 


NEW YORK: CHICAGO: FACTORY AND GENERAL OFFICE: 
107 CHAMBERS STREET. 57 WASHINGTON STREET. CHATTANOOGA, TENN, 












Gas Analyses of All Sorts and Conditions, Ueitits Your Gas Liquor. IN THE MARKET. 
OPERATING EX- 


ee WE PURCHASE: 


Gas properties, 
Electric light properties. 
Street railway properties. 


Analyses of Solid and 
Liquid Materials as Well, 




















That are needed by Gas Companies at Wich. Ammonia Works, Detroit, Mich. Also desirable franchises. 
any time in the conduct of their busi- ~ ob sieis Gaseteebinon co. 
ness, may be obtained from 1388-tf 817 St. Claire Street, Toledo, 0. 
sa fag sah ste ELECTRIC GAS LIGHTING. |———— amen : 
1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. REALM GAS BURNERS, 


How to install electric gas igniting apparatus, including the 

™ jump spark and multiple systems for use in houses, | To burn agj ven amount at a stated pressure. made to order 

RICHARDSON churches, theaters, halls, schools, stores or any large build- | Samples furnished. Also, small oil and air valves, slow-feed 
2, L 7 'T @) ™ a T I CG —me ing. Also, the care and selection of suitable batteries, wir | valves for high pressure, and small brasswork in genera! 

*. r 4 SCALE CO., ing and repairs. 

















a Drip Pumps, Service Cleaners, Gasfitters’ 
at By H. 8S. NORRIE. Proving Pumps and Mercury Gauges. . 
S G A ) & ) & S Seok Price, 50 cents. Orders may be sent to |C. G@BEFRORER & SON, 
= CITY 
t aes | A. VE. CAT LENDER & C%., 42 PIXE ST... N.Y City. 248 North Sth Street, Philadelphia, Pa. 








COX’S HIGH-PRESSURE FLUID DISCHARGE COMPUTER. 


This Computer solves the following formula, which is applicable to Gas, Air and other elastic fluids, 
flowing through long pipes with high initial pressures: ) oe 
Discharge in cubic feet per hour at — 33.3 VA d° x (p,?-p,") 
atmospheric pressure { ~ “*” a 
Where d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per square inch, 
p, = absolute terminal pressure in pounds per square inch, 
L length of pipe in miles, 
w = r~ecific gravity of the fluid when air = 1. 
To Find the Discharge from a Pipe and the Required Size of Pipe. 
(1.) Set the specific gravity of the fluid opposite the length of pipe; 
(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the suM of the initia! 
and terminal gauge pressures; 
(3.) Opposite any diameter of pipe will iow be found the discharge in cubic feet per hour at atmo- 
spheric pressure; and 
(4.) Opposite any desired discharge will also be found the required diameter of pipe. 
Price of the Computers, in Cloth Case, 6} x 8 inches, $5 Each, Net. 


A. M. CALLENDER & CO., 42 PINE ST., N. Y. 


COAL TAR AND AMMONIA. 


THIRD AND ENLARGED EDITION. 


Ea 
GEORGE LUNGE, PH.D. 


Price, $15. For Sale by 
A. M. CALLENDER & CO, - - 42 Pine Street, New York City. 


Lxw 




















PRACTICAL HANDBOOK ON GAS ENGINES, 3" WSS23¥o"9F°,29" cant 
By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, ME. Price, $1.00. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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Of Uniform Excellence and Greatest 
Candle Power. 
BEWARE OF IMITATIONS. 


WILLIAM M. CRANE CoO., 
1131-1133 Broadway, New York, 


SOLE AGENTS FOR UNITED STATES. 
Have you seen Bray’s new ‘‘LUTA’”’ burner for acetylene gas ? 




















———— —___-_. __— — — 


GAS WORKS BOILER ROOM TRACKS AND FLOORS. 





We furnish cast plate railway track in sections 
5 feet long and 27 inches wide. For the re- 
maining space, cast iron floor plates, 13 inches 
square, make an excellent and durable floor, 
pleasing to the eye, cleanly, with a good foot- 
hold for the firemen, and an almost entire ab- 
sence of wear or repairs. These plates do not 
chip, crumble or crack, and their use reduces 
fire risk. They do not loosen from expansion 
caused by drawing the fires out. It is without 
any exception whatever the best and most dur- 
able boiler or engine floor in use. 


THE C. W. HUNT COMPANY, 


West New Brighton, Staten Island, N. Y. 


PITTSBURG OFFICE: 515 Penn Avenue. 
NEW YORK OFFICE: 45 Broadway. 





970403 . Copy right, 1897, by C. W. Hunt V> 
Cast Plate Boiler Room Floor, with Var Tracks Cast in. 


Mueller Gas Cocks. 


DOO little is not as much as you pay 
for, and too much is more paid for 
than you need. 
In Mueller Gas Cocks you find a hap- 
py medium--not so little metal as to leave 
them weak, nor yet so much as to make 
them costly. 
Made in 145 styles, Seven sizes in each 
style. 








MADE ONLY BY 


H. MUELLER MFC. CO., 


DECATUR, ILLS., U. S. A. 














Ludlow Valve Mfg, Co., 


TROY, N. Vey U. s. A. 
Double and Single Gate Valves, %” to 72”, 


—— ae 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 











HOT GAS VALVES VALVES A ‘SPECIALTY. 








“THE MINER” 


Globe 


Street and Boulevard 


Lamps. 


Cheapest and Best. 


THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 











Force Draft 
ARC GAS LAMP. 


Durability, 
Efficiency, 
Simplicity, 
Economy. 


Perfect Combustion. 
No Chimneys to Break. 
No Matches Necessary. 
Consumes Less Gas. 

A Handsome Fixture. 
Always in Order. 

Our lamp gives 25 per cent. more 
light with 20 per cent. less 
gas than any Arc Gas Lamp now 
on the market. 


TO LIGHT CONSUMPTION 
WHAT THE GAS ree 
IS TO FUEL. : 


SAMPLE ORDERS 
Solicited. 


Manufactured by 


The Detroit Arc Gas Light Co., 


67 to 71 Michigan Avenue, 








Send for Catalogue. 





DETROIT, MICH. 
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Lloyd Construction Company 


GREENWOOD AVE. AND M. C. R. R., 


DETROIT, MICH. 


MANUFACTURERS AND CONSTRUCTORS 


OF GAS APPARATUS 


LOWE DOUBLE SU 


AND PLANTS. 


PERHEATER 


WATER GAS APPARATUS. 
Improved Ground Floor Operated 


Design 


for Small Works. 


Reverse Steam and Charging Floor 


Design 


for Large Apparatus. 


Complete Plants Installed. 





THE ECONOMICAL — 
AS APPARATUS GONSTRUGTION 
COMPANY, LIMITED, 


Engineers and Builders oj 
water and coal gas appar- 
atuses and general gas 
works machinery. : : : 


AMERICAN OFFICES: 
269 Front Street, East Toronto, Ont. 


LONDON OFFICES: 
19 Abingdon St., Westminster, 8. W. 


esi aiellic eeitie 
CABLE ADDRESS : 
‘*CARBURETED’’ LONDON AND TORONTO. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plan prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


238 Java Street. Brooklyn, N. Y¥. 


GEORGE R. ROWLAND 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Specia) 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 














SCIENTIFIC BOOKS. 





ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
COX’S GAS FLOW COMPUTER. $2.50. 

FIELD’S ANALYSIS, 1901. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 
— EER’S POCKET-BOOK. By Henry O’Connor 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents. 


@RACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $5. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


IRONWORE: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 


HEMPEL’S GAS ANALYSIS, $2.25. 


L 100 {D FUEL FOR MECHANICAL AND — 
PURPOSES. By E. A. Brayley Hodgetts. 


COAL: Its History and Use. By Prof. Thorpe. peed 


vies et HANDBOOK ON GAS ENGINES, by G. Lieck- 
eld. . 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


wayre® FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
—e 4 GAS COALS AND CANNELS., By D. A. 
raham. 2 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
a. MECHANICAL ENGINEERS, By H. 











TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


| GAS ENGINEER’S LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 


[eae AND GAS FITTING. By W. P. Gerhard. 
cenis 


| PRACTICAL PLUMBING. By P. J. Davies. $3. 
| | AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 





A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH HODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 

ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application to 
Electric Lighting. By A. Palaz, Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Elegtric 
Generation, Measurement, Storage and Distribution, Ey 
Philip Atkinson. $1.50. 

a TRANSMISSION OF ENERGY. By G, Kapp. 

a POCKETBOOK. By Monroe and Jamie- 
son. $2.50. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AN ; 
TORS. $1. va 


PRACTICAL GUIDE TO THE TESTING OF IN D 
WIRES AND CABLES. $1. — 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY, $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


EJ “CTRICITY, Its Theory, Source 
ohn T. Sprague. $6. ry sand Applications. Bv 


By E. 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or iene charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 
buoks sent C.O.D. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK. 
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The Advertisement of the 


P. H. & F. M. ROOTS CO., Mfrs. of Gas Exhausters, Blowers, etc., 


Connersville, Ind., = = = 109 Liberty Street, New York City, 


Occupies this Space Every Alternate Week 


LONELY ion sug m paver iO. 


395 Broadway, New York City. 











TELEPHONE, 3033 Franklin. = - CABLE ADDRESS, Governorco, 
GEO. G. RAMSDELIn, General Manager. SsS.F. BAY WARD, Treasurer. 
ES - o 


a 


MANUFACTURERS OF 


CONNELLY 
Automatic and Balance Governors, 


Iron Sponge. 


w= v= 











EASTERN AGENTS 


P. Heed. FM: ROOTS CO.. 
Exhausters and Exhauster Governors. 


ai nipeertpeeiie oe ~~ 4 


eprereee were eee 
area > png oa ape 








AGENTS FOR THE UNITED STATES, 


JONAS DRAKE & SON 


SYSTEM OF 


Inclined Retorts. 
ZIMMER SWINGING CONVEYORS, 


FOR HANDLING COAL OR COKE. 

















fracas tet uname pte gun bree 





re en wey SS ee - 





Jones Jet Photometer. 








GAS SPECIALTIES. icreateea _ 


MODEL OF 1900. 


. . - . 
9 memeceiorens 37 cacameeeies be. sien met tececmememaeiaees DOO Seat anaes ane a cenenie oomeesmeenenii eee eee 


a = 


CONSTRUCTORS OF CoAL GAS APPARATUS. 
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SHRUMMOND ge 


_ nent or 
VOT IRON Co 
AYN KAS | 


(aes gf 
Pre 


GENERAL SALES OFFICE, 192 BROADWAY, 
NEW YORK. 











GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest.. Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MAN UPACTURERS or 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


Also, FLANGE PIPE, LAMP POSTS, Etc. 


WARREN FOUNDRY AND MACHINE CO.. 


Established L856. 


New York Office, 160 Broadway. 


7 CAST IRON WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange fii for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. 


Works at Phillipsburgh, N. J. 

















COMPANY, 


Temporarily 
during altera- 


Any size gas 








GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Com ny for Thirty 
ys’ Trial. 


Send for Circulars. 


Geo. Light, 


DAYTON. 0. 


Hughes’ “GAS WORKS,” 


Their Construction and Arrangement, 
And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E. 
Rewritten and Much Enlarged by 


WM. RICHARDS, C.E. 








Eighth Edition, Revised, with Notices of Recent Im- 


provements. 








Price, $1.65. 
A. M. CALLENDER & CO., 42 Prive St.. N.Y. Cory. 








Valuation of Gas, Electricity 
and Water Works 


FOR ASSESSMENT PURPOSES, 


SECOND EDITION. 


THOS. NEWBIGGING, M.Inst.C.E., and WM. NEWBIGGING 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 





Price $2. For Sale by 
A. M. CALLENDER & CO., 
42 Pine Street, N. Y. City. 








tions and re- 
ae 


STOPPERS SENT ON 
TRIAL. 


main can be 
shut off in 30 
seconds. : : : 


Address: SAFETY GAS MAIN STOPPER 60., 108 E. 117th St., New York City. 




















MOST GAS COMPANIES DO SELL, « - EVERY GAS COMPANY SHOULD SELL 


Humphrey Crescent Instantaneous Water Heaters, 


A. sicher Scgaleal and NECESSITY. 


This is Our LIST PRICE 
No. 2 Heater. NICKEL PLATED, 
$35.00, 


including nickel plated shelf and brackets. 

We have many styles, which range in 
price from our No. 10, at $45.00, to our 
No. 8, at only $20.00. 


WATER REGULATOR 


Supplies hot It 
water for Has 
domestic use No 

as well as Equal 
for the bath. 

=~ 2 2 


EBwery 
Eicater 
Guaranteed. 


=> &:.—lUC<C Oe 
SEND FOR 


CATALOGUE 
AND PRICE 


=~ =: 2 


ee send heater on 60 days’ trial to any Gas Company. ___-—-|}™- 


The tt dani an rating COMPANY, | wont: 


| seadiiba U.S.A. 








FParson’s Seer Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZ# 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. No sale 
unless satisfactory. Manufactured by the hc oammaesdi STEAM BLOWER COMPANY 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK 


PHILADELPHIA, 


‘CHICAGO, 
ST. LOUIS, 


























SAN FRANCISCO. 











PUBLIC LIGHTING TABLE. 
































——$ $$ 


MARCH, 1903. 



















































































: |Table No, 2. 
: Table No. I. | NEW YORK 

a FOLLOWING THR || crry. 

= MOON. | ALL NIGHT 

oa | LIGHTING. 
ar ap one 
at E Light one Light. pam 
| pM. | A.M. 
Sun. | 1] 6.20 pm} 5.30 am)! 5.30 | 5.45 
Mon.| 2} 6.20 5.30 || 5.30] 5.45 
Tue. | 3] 9.30 5.30 | 5.30 | 5.45 
Wed. | 4/}0.30 5.30 5.30 | 5.45 
- Thu. | 5|}1.30 5.30 5.40 | 5.35 
Fri. | 6/12.30 “| 5.30 || 5.40 | 5.35 
Sat. 7}, 1.30 5.30 5.40 | 5.35 
Sun. | 8} 2.20 5.20 5.40 | 5.35 
Mon. } 9] 3.10 5.20 5.40 | 5.35 
‘Tue. |10| 3.50 5.20 5.40 | 5.35 
Wed. |I1|NoL. |NoL. 5.40 | 5.35 
Thu. |12|No L.ru|No L. 5.50 | 5.20 
Fri. |13|NoL. |NolL. 5.50 | 5.20 
Sat. |14] 6.40 pm) 8.40 pm|| 5.50 | 5.20 
Sun. |15| 6.40 9.40 5.50 | 5.20 
Mon. |16| 6.40 10.40 5.50 | 5.20 
Tue. |17| 6.40 11.40 5.50 | 5.20 
Wed. |18| 6.40 12.40 AM]| 5.50 | 5.20 
Thu. |19| 6.40 1.30 6.00 | 5.10 
\* Fri. |20| 6.40:1Q} 2.20 || 6.00 | 5.10 
Sat. (21) 6.40 3.00 | 6.00 | 5.10 
Sun. |22} 6.50 3.40 6.00 | 5.10 
Mon. |23)| 6.50 4.20 | 6.00 | 5.10 
Tue. 24} 6.50 5.00 | 6.00 | 5.10 
Wed. |25| 6.50 | 5.00 || 6.00} 5.10 
Thu. |26| 6.50 | 5.00 || 6.10} 4.55 
Fri. |27| 6.50 5.00 || 6.10 | 4.55 
Sat. [28] 6.50Nm| 5.00 || 6.10 | 4.55 
San. |29| 6.50 | 4.50 || 6.10| 4.55 
Mon. |30| 6.50 4.50 || 6.10) 4.55 
Tue. 131} 6.50 4.50 6.10 | 455 




















? 


TOTAL HOURS LIGHTING 
DURING 1903. 

















By Table No. 1. | By Table No. 2. 


Hrs.Min. Hrs. Min. 
January ....245.00 | January. ...423.20 
« February. ..192.00 | February. ..355.25 


+ March..... 201.00 | March..... 355.35 
April.......167.20 | April...... 298.50 
May Bek cael 152.00 May eee 


ee 131.00 | June......234.25 
Ss ac cares 140.40 
August ....156.20 | August ....280.25 
September..171.20 | September. .321.15 
October... .198.20 | October .. ..374.30 
November... 216.30*| November ..401.40 
December. .232.10 | December. . 433.45 


a Total, yr. .2203.40 | Total, yr...3987.45 


July.......243.45 


































































































ap ater Mn nll tegicrendisiiliagsnaaladien an, ae a oe 


” es a 7) eee 5 oe : 
ae Saaneeennenanemnconnde miner kamen arsenate aggre ae Ae tm te pee seinen tite pnapeloealtgsne 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. BOSTON, 624 Tremont Bullding. 
CLEVELAND, 809 Cuyahoga Buliding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


---- OF AMERICA .... 








cms. Welsbach System 4 


es ee TT IT) 


meme" of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 
Uniformly SUCCESSFUL in 150 Cities and Towns. 


Y\ 


\\W 


By means of the Welsbach System of street lighting the superiority SSMS PES eS Serer eon 
r {hh 


Tea 
Loman 
} I Ny 


of GAS over electricity for street lighting has been fully demonstrated. 
POINTS OF MERIT: 


Economical, 
: Attractive, 
tis Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


da 
Where there are no gas mains we can furnish an equally goo 

light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 


Correspondence Solicited from Gas Companies and Others 
Interested in-Municipal and, Outside Lighting. 














The cut tells the story—but not all of it. Get one lamp and light it- 
then the tale’s told from beginning to end. For one Welsbach Gas Arc 
Lamp is a better salesman than 20 pages of advertising. 

Here’s what it would show if you give it a chance to prove its worth: 


. A mechanical construction and finish that insures the greatest dur- 
ability. 

. The renewal of mantles and the cleaning of globes without re- 
moval of globe. 

. The greatest amount of candle power with least consumption of 
gas. 

. A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. 


. A pilot light that consumes but 1 foot of gas in 24 hours. Costs 
io Of accent a day. 


Give it a Ghance to Tell its Own Story and if 
Won't Disappoint. 


Let us send you one lamp—doesn’t cost a fortune—and it will answer 
every question you put to it; make good on every test given it. You 


know the only proof of the pudding? What’s the use in a fellow telling 
you it tastes.good?. Taste.it yourself, then you know. 


May we Send you ONE Lamp? 


WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 
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THE UNITED 
GAS IMPROVEMENT 
~COMPANY 


During the Year 1902 has been Awarded Contracts in the 
Fol wing Places for 




































Standard Jjouble-Superheater |,owe Water (as Apparatus. 








Atlantic City, N. J. Flushing, N. Y. Norristown, Pa. 
Ardmore, Pa. | Hollidaysburg, Pa. Norwalk, O. 

Auburn, N. Y. | Houston, Tex. Ocean City, N. J. 
Belmar, N. J. | Indianapolis, Ind. Oklahoma City, O. T. 
Blue Island, Ills. Jersey City, N. J. Oneonta, N. Y. 
Boonton, N. J. | Laconia, N. H. | Plainfield, N. J. 
Brooklyn, N. Y. | Lakewood, N. J. ° | Portland, Me. 
Carlisle, Pa. 4 | La-Salle=-Peru, Ills. Pottsville, Pa. 
Champaign, IIls. | Martinsville, Ind. Scranton, Pa. 

Coney Island, N. Y. | Memphis, Tenn. South Brooklyn, N. Y. 
Dallas, Tex. | Newark, N. J. Suffern, N. Y. 
‘Danville, Ills. New Brunswick, N. J. Swedesboro, N. J. 
Des Moines, Ia. | New London, Conn. Syracuse, N. Y. 
Evanston, Ills. | New Orleans, La. Washington, N. C. 
Evansville, Ind. | Norfolk, Va. | Woonsocket, R. I. 


ce OS SE i ee 
TOTAL DAILY CAPACITY, 1902, . . 32,825,000 cubic feet. 
Tires ee WEA 8 oe ow SC ee te Re 
TOTAL DAILY CAPACITY, . . . .2909,670,000 cubic feet. 


The United tas Improvement Company. 


Broad and Arch Streets, Philadelphia. 
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| Established 1854. Incorporated 1869. 


LACLEDE 


J.H.Gautier & Co, *i¢ Brick Masets. co.. 


Greene & Essex Streets, “wanatactaresot § FIRE BRICK. . . 


Cstablished 1858. Incorporated 1890. 


Cuas. E. Gregory, Prest. Davin R. Day, V.-Prest. & Treas. 
H. D. ABERNETBRY, Sec. 











CVPR OS GORCNMLE? CC. 
23 * ST ABOU RACE PUUAL JA USA 


FIRE BRICK 
CLAY RETORTS 











Jersey City, N. J. RETORT SETTINCS 
=e — Water Gas Cupola Linings, Fire Clay, Etc. 
GUAT. -GAS. RETORTS, FARECLAY, TMES:| nine viieangs oe dupmnine ar mint Seco 
FIRE BRICK and FIRE CLAY SPECIALTIES, | 41s0t0r rreo-riring ana runt and Halt-Depth Regenerative 
Ground Fire Clay, Fire Sand and Ground | ©: Manchester and Sélphur Avenues, St. Louis, Mo. 
Fire Brick in Barrels and Bulk. = 
SS 
OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYA, N. Y. 
CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 


MANUFACTURERS OF Proprietors for the U. S., Coze System of 
Style of ion. 
ie, in the Furnaces. 
se 
Brooklyn Fire Brick Works, 
INGS. SPECIALTIES. 








AdouniWeber Sons, 


Works, Weber, N. J. 
Main Offices, Park Row Bldg., New York 


Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retorts. 
OSCAR B. WEBER’S 


Construction Vertical 8’s (Patented ) 
First Instalment in the World 
. with Modern Charging and 
Discharging Machinery. 











AGENTS FOR 


GRAHAM, MORTON & CO., 


LEEDS ENCLAND, 
INCLINED RETORT SYSTEM. 





Perforated Radial Block Chimneys. 


AGENCIES. 

ERT B. HAM, 80 Water Street, Boston, Mass. 
BAKER ENGINE AND MACHINE CO., 114 N. dd St.. Phila., Pa 
JOHN T. WHEELER, 933-934 Monadnock Blidg., Chicago, Ills 








— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


ISAAC C. BAXTER, President. 


Works, 
LOCKPORT STATION, PA. 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
JAMES GARDNER, JR., CO., Box 277, 
JOHNSTOWN, PA. 


CO.., 


Successor to Witter AM GARDONARNR ck Som, 


Fire Glay Goods for Gas Works. 











The Gas Engineer’s 
Pocket=Book, 


By HENRY O’CONNOR. 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 














PRICE. $3.60. 





HENRY MAURER & SON, 
ETORT WORK 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Retorts, 
Fire Brick, Tiles, Ete. 
GEROULD'S IMPROVED RETORT CEMENT 
Furnaces and cupolas. ‘his coment ie miced ready for tse, 
Price List, f.0.b. Galesburg, Is., or Buffalo, N. Y. 

in Casks, 400 to 800 pounds, *t é — per pees For Sale by 
C. L. GEROULD, Galesburg, Ills. 
For orders East ¢ Buffalo, N. Y., or Pittsburg, Pa., freight 


(ESTABLISHED 1856.) 
WORKS, Perth Amboy, N. J. 
BENCH SETTINGS, 
A Cement of great value for patching retorts, putting on 
Economic and thorough in its work. Fully warranted to stick. 
Kegs, 100 to 200 
In Kegs less than 100 * 
will be paid to these points. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 





Tueo. J. Suita, Prest. J. A. Taytor. Sec. 
A. Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTiMORE, MD. 


Clay Retorts, Blocks & Tiles 








FIRE BRICK, FIRE CLAY, 


| AND FIRE CEMENT. 


Benches have been Adopted by 
Many Gas Companies. 


|Our Improved Half and Full Depth 


WALLO BROS., 102 MILE ST., BCSTON, MASS 


Sole Agents for New England States. 








JOHN DELL, 
President and General Manager. 


———- MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or Full 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
é also Erect Plain Benches with One to Six 


— is the Original Coal Firing Bench. 
“ YouR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


MISSOURI FIRE BRICK CO,, 


ESTABLISHED 
1882. 


Cupola Linings, Etc. 
City Office: u LOM 


411 Olive Street, 
Continental Bank, 
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GHRISTOPHER GUNNINGHAM. 


PROPRIBTOR, 


THE NOVELTY oTEAM BOILER WORKS, 


BROOKLYN, N. YY. 














STORAGE TANKS FOR GAS Works, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies. in 
America Stands as Reference. 

















































































- sk - * . 
; 
ELEVATING COAL. 
MACHINERY. MACHINERY. 
SCREENING COAL. and 
MACHINERY. | CRUSHERS. 
ae Bristol’s Recording} COAL TAR 
Purifier PRESSURE —_ AN D— 
Trays. ——_— AMMONIA. 








cords of 


4 We make the strongest 
and cheapest Trays now on 
the market. Bolted and 
Church’s Patent Trays, for 
lime or iron sponge. Write 
for booklet. 


John Cabot, 


553-557 West Thirty-third St., 
NEW YORK CITY. Silver Medal, Paris Exposition. 


Sreet Third and Enlarged Edition. 

Cas Pressure. Siac Ha : 

Simple in con- 
struction, } BY 








SSF Scetentices: GEORGE LUNGE, Ph.D. 
: Circulars. 


THE BRISTOL G0,, -—»-Price, $15. For Sale by 
Waterbury, Conn. | A.M. CALLENDE R &CO., 
42 Pine Street, New York City. 
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JAMES D. PERKINS, Presidént. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK 


BERWIND-WHITE COAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade 
Carefully Prepared. 


For Gas Making or 
Heavy Steaming. 
































Washington Building, New York. 
Betz Building, Philadelphia. 


A. CG. M. AZOY, General Agent, 1 Broadway, New York. 








Gulf Refining Company 


REFINERS OF 


TEXAS 
PETROLEUM 


HIGH GRADE 


Ga Ss Ot xk 
A SPECIALTY 


CENERAL OFFICES 


ee. FRICK BUILDING 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 




















Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 








—————— 


Second Edition. Price, $3. For Sale by 


A.M. CALLENDER & CO., 42 Pine Sr., N.Y. City. 


BINDER for the JOURNAL, 











Price, $1.00. 





A. M. CALLENDER & C@., 42 Pine Street, N.Y. 





Epmunp H. McCu.iovesr, 
President. 


Cuas. F. GoDsHALL, 
Treasurer, 


H. C. Apams, 
Secretary. 


[HE WESTMORELAND COAL -CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


Henry WHARTON, 
Assistant Secretary. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY,N. J, 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this rg sag its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is establisned as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St, Phila., Pa. 








THE LINK-BELT MACHINERY CoO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U. S. A. 


Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 


LINK BELT ELEVATING & CONVEYING 
hed 


MACHINEKY for HANULING 
COAL, COKE, OXIDE, ET 

Machinery designed and erected to suit 

existing conditicns and available space. 











Srecial Catalegue No. 31 Sent upon Application. 
oe 
PHILADELPHIA, LINK-BELT ENGINEERING CO. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
Toledo, O., and PYittsasbureh, Pa. 





* Link-Belt” Breaker- 

















= 





PRACTICAL HANDBOOK ON 


GAS ENGINES, 


With Instructions 


for Care and Working of the Same. 


By Go. LInCHRFEL.D, C.B. 


‘Translated with Permission ofthe Author, by GEO. MM. R«tCHMOnND, M.B. 


= 


= PRICE, $1.00.——x- 


A. M. CALLENDER & CO.. 42 Pine Street, New York City. 

















American Gas Light Journal. Feb, 23, 1903. 
DAVIS & FARNUM MFG. CO.. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sjnuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors 
. Purifying Boxes, Center Seal or Valve Connections, ~ 
Bench Work, Reversible Lime Trays. 




















Self- “Sealing and Pressed Steel Mouthpiece Lids. 
Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water: Pipe, Flanged Pipe, Sugar House Work anc 
Special Castings cf all Descriptions. 


BAXTER & YOUNG, |A- E- BOARDMAN; C. E., pavip LEAVITT HOUGH, 
CONTRACTING AND CONSULTING | COMSulting and Contracting Engineer. | COnsuitin g En gineer 


Particular attention given to Gas, Water and Electric pre 
G AS ENGINEERS. Plants. Long and successful experience CONTRACTOR, 


with the problem and practice of 











W. PARK ROW BUILDING, N. Y. 
Siiieshientinm: ti Willian Dccsitiinahian Filtration for Public, ‘ater Supply. 
Artificial and Natural Gas Properties. BREVARD, N. C. 


COMPLETE CAS WORKS ERECTED. = : Practical Photometry, 


Artificial and Natural Gas By William Joseph Dibdin 


Mains Furnished and Laid. Geo, Shepard Page's Sons, Price, - - - - $3.00. 


GAS MAGHINERY. FOR SALE BY 
OFFICE : WAYNE COUNTY BANK BUILDING. Correspondence Solicited. A. M. CALLENDER & CO., 


GAS PROPERTIES PU &CHASED. 








Rooms 201 & 202. DETROIT, MICH. | 180 Fulton serene’: New York City.| No.42 Pine Street, New York City. 


KERR MURRAY MANUFACTURING CO, 


Latest Jesign Rotary Fxhauster, —— 
——~ With futomatic fovernor, 


Single or Double=-Lift Gasholders, 
WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Cover-Lifting Apparatus, Center Seal or Valve System Connections and Oxide Elevator. 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc.; in Fact, All Classes of Ironwork for Benches. 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 
ALL SIZES OF STREET SPECIAL CASTINGS. 


EFToRT WAYNE, IN D. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 


~ Triple, Double and Single-Lift Gasholders. 
(rol Holder ‘Tanks. 








CONDENSERS. 









































ROOF FRAMES. Scrubbers. 
Girders. eer eM et aeee | Bench Castings. 

BHAMS ‘ip OIL STARAGE TANKS. 
PURIFIERS. \E ees! «| ~Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOS! sUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


MEM ae 
N. F. PALMER. HUMPHREYS & GLAsGow. 


Foot of 12th St. & East River, New York, 








BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
ct ncaa apne 31 Nassau Street, London S.W., 
GAS APPARATUS. New York. England. 
Complete Works Erected. CONSULTING CAS AND ELECTRIC LICHT ENCINEERS. 


PROPERTIES PURCHASED. 








FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO,, 


4OO CHESTNUT 3 ha PHILADELPHIA. 


BUILDERS OF 


Cast Iron Pine. | Gasholders. 


HE AVY LO A M ® ASTINGS, Single, Double and Triple Lifts, with or without Metal Tanks 


Dunham Specials, PURIFIERS, CONDENSERS, 


Hydraulic Work, | S°™CPSERS, SERDH WORK. 


LAMP POSTS, VALVES, ETC., Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. Holder Cups. 


- JSBELL- PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 























MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rficts- Bridge & Ogden Sts., Newark, N. J. 











The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Etoliders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! 


THE LOOM rekon? baie 
iS rROCESS. Laboratory Handbook, 
Now in successful operation at Works of Joh 
and Henry Disston's Son's Baw Worle: Terme Doren eels Mass.» | By JOHN HORNBY, ¥.1.0, 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. Price, $2.50. 


BURDETT LOOMIS, = = Hartford, Gonn. 


_— 














Ae Me CALLENDER & CO. 42 Pine St., N.Y. City. 
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THE STACEY MANUFACTURING CO, 


CONTRACTORS FOR THE ERECTION OF COMPLETE WORKS. 
GAS WORKS APPARATUS. 


GASHOLDERS. 
The holla n+ Of Gas Purification. 


OF FICE Ss: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


fee PLANS, SPECIFICATIONS AND STIMATES CHEERFULLY FURNISHED. 


RITER-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


No. 62 Wall Street, - - - New YorkE City. 


























ERECTION AND EXTENSION OF 


GAS, WATER, AND — LIGHT WORKS. 


Correspondence with Gas Compan re ihe extendin fing their Plants respectfully ted. 
oe F inl}. Eatrmater Fo 


1902 DIRECTORY 1902 


OF AMERICAN GAS COMPANIES. 


i a - $5.00. 


A. M. CALLENDER & CO., - - No. 42 Pine Street, New York. 
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1842 = feily & Fowler, = 190% 


LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 








Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS. 


Brooklyn, N. WY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 
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BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
‘Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


Gas Analyst's Manual 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 
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from the Union Gas Light Company, of East New York 
Holder was in actual use in 90 days from receipt of order. 











Ninety-three Illustrations and Nine Folding Plates. * 
Bound in Handsome Half Leather. Price, - $6.50, 





FOR SALE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 











The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West anut ccna Street, | 51, 53 & 55 Nh a Street, | Jefferson and Morroe Streets, 
ALBANY, N. CHICACO. 


THE CONNERSVILLE BLOWER GO., 


MANUFACTURER OF 











xkOTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND iain 





HORIZONTAL OR VERTICAL, IN CAPACITY RANCING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR. 


CONNERSVILLE BLOWER CO., Connersville, Ind. EASTERN SALES OFFICE: 95-07 Liberty St., New York City. 
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> YATHONE TUFTS JUETER 0. 


ESTABLISHED S MEDFORD STREET, B OSTON, MASS. 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 











CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPHBCIAL ATTENTION GIVEN TO ALL REPAIR WORK. 


“Fave you Seen our Complaint Meter?” 


Amen You yam 


Just now, as the freight 
traffic is so congested it is 
no longer safe to count ona 
prompt delivery, then send 
us your orders for immedi- 
ate attention, and we will 
fulfill your happiest antici- 
pations. 
KEYSTONE METER CO., 


RoOovvERSFoRD, PTA. 


FIELD’S ANALYSIS 


E"or the Wear 1901. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 33d Year o/ 
Publication. Compiled and Arranged by 


JOHN WV. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London 


Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 42 Pine Street, N. Y. City. 
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| AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, CHICAGO, 
SAN FRANCISCO, ST. LOUIS. 


PREPAYMENT JETER. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa, 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


aa METERS REPAIRED_... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 

































































Special Attention given to Repairing METERS of all Makes. 


a ——EEE 





FACTORY AT ERI, PA. 








THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 
DETROIT, MICH. 


Manufacturers of.. 


GAS METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 
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Detroit is one of the best shipping points in the United States for prompt deliveries by rail or watet 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Svlicited. 
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= OHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 


559 West 47th Street, New York, 34 West Mo e Street, Chicago, 
Occupies this Space Every Alternate Week. 


THE inet GAS 
CONSTRUCTION Co. 


SAN FRANGISCO, I37 Montgomen se, ano works,’ FORT WAYNE, IND. 

















GAS PURIFIGATION 


BY MEANS OF 


THE CHOLLAR SYSTEM 


AND OUR 
DUPLEX REVERSING VALVE AND PURIFIERS. 


Smaller Space. : : : : : Less Cost Longer Runs. 











Sole Manufacturers of 


THE C. R. FABEN, JR., PATENT 
PURIFIER TRAYS. 
FOR PURIFIERS OF ANY DESIGN. | 
ECONOMICAL. DURABLE. . EFFICIENT. NOVEL. 











BUILDERS OF THE MOST IMPROVED 


COAL and WATER GAS APPARATUS. 





